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PREFACE. 



Thb atteodcm of natilsaiists fims early 
dit^ted tQ the iovestigMioQ of tbe fcwdl 
organic rematos so generally aad abuad-* 
alitljr distributed throughout tht strata of 
which the crust of the earth is composed. 
It is iiot» aAfoioe wrlteis now imagine, en« 
tioely a modern study ; for even so early as 
the time of LeibnUz^ we find that: philoso^ 
pher drawing and deBciibing fossil bones* 
After this period it continued to interest 
iftdividuaisp and engage the particular at^ 
tention of societies and academies. The 
Royal Society of London, by the Memoirs 
of Sloane, Collinson, Lister, Derham, Ba«? 
ker. Grew, Hunter, Jacobs, Plott, Camper, 
and many others, afforded satisfactory proofs 
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of the im-portance attached to this branch 
of natural history by philosophers in Eng- 
land ; and the Memoirs of M. Graydon, in 
the Transactions of the Royal Irish Acade- 
my, shew that it was not entirely neglected 
in Ireland. On the continent of Europe the 
natural history of :petrifactjops was also 
much studied, as appears from the Memoirs 
of HoUman, Bfickman, and Blumenbach, 
in the Transactions of the Royal Society of 
Gottingen ; — of Gitaelin, Pallas, Herrniaiin, 
Ghappe, in the Memoirs of the Imperial 
Academy of Science of Petersburgh ; — of 
Geoffroi, BufEbaiy TDauberiton, Faujas, St 
Pond, and others of the old French Acadie- 
my of Sciences ;-— of Asturc and Riviere, 
of the Royal Academy of Sciences of Moiit- 
pelHer; — of Collihi of the Academia Theo- 
doro-Palatiiia, at Manheim, &c. But the 
geognostieal relations of the rocks in 'which 
these organic remains are contained were 
but ill understood, until Werner pointed out 
the mode of » investigating them. His in- 
teresting and important views^were circu- 

* See Note L. 
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lated from Freyberg, by the writings and 
conversations of his pupils^' and/^have con- 
tributed materially, to. die advaiicen^exit of 
-this* bratich of nai»ral history m Gerniany, 
France, and also in Great (Britain.; ! Pe- 
trifactiohs are ho longer vtewed as objects 
of n^ere cariosity, as tl^gs isolated and 
unrelated. to the rocks of which .the crust 
of the earth is composed ; on the contrary, 
ithey are now considered as one of the most 
important features in the stilatb. of all re- 
gions of the earth. By thee regularity 
and determinate nature of iheit distribu- 
tion, they a£ford characters which assist us 
in discriminating not only single beds, birt 
alsa whole formations of rocks ; and in this 
respect they are highly interesting to the 
igeognbstical enquirer. To the geologist this 
beautiful branch of natural history opens^ 
up.nun\erous and unoommptily cwipus 
views of nature in the mineral kingdom : it 
shews him the. commencement of the format 
tion of organic beings^ — it points out the 
gradual succession in the formation of ani- 
ihals, froni' the almost primaeval coral near 
s 
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the primitive strata^ through all the wonder- 
ful variety of form and atracture observed in, 
shells^ &he8» amphibious animala^ and 
birds, to the perfect quadruped of the aUo- 
irialland;: and it maikeshim acquainted with 
.a geographical and physical distribution of 
organic, beings i§ the strata of the globe 
very different from what is observed to hold 
in the present state of the organic world. 
The zoologist views with wonder and 
amazement those hosts of fossil animab, 
sometimes so similar to the present living 
species^ at other times so fieir removed from 
them in form and structure. He compares 
the fossil orders, genera, and species with 
those now inhabiting the earth's surface, or 
living in its wateis, and discovers that there 
is a whole system of animals in a fossil 
state different from the present. Even the 
physiologist, in the various forms, connec- 
tions, and relations of the parts of those 
animals, obtains new facts for his descrip^ 
tions and reasonings. Such, then, being the 
nature of this branch of natural history, it is 
not surprising that, when once understood, 
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it should bove VBAny md zealous cultivs^ 
tors> li»d occupy the talents of men of learn* 
iag and sagacity. In our time^ Cuvier^ the 
celebrated Professor of Natural History in 
Paris^ has eminently distinguished himself 
by his numerous discoveries, accurate dc- 
soHpkionSy and rational views in this sub- 
jectii His work on Fossil Organic Remains, 
of which we have given an account in the 
following Illustrations, will always remain a 
monument worthy of its author. 

The Essay on the Theoty of the Earth, 
now translated, is the introductory part of 
the j^wat work of Cuvien The subject of 
tbe deluge forms a principal object of this 
elegant discourse. After describing the 
pdncipal results at which the theory of the 
earthy in his opinicHi, has arrived, he next 
mentions the various relations which con» 
ntet the history of the fossil bones of land 
atdmals with these results; explains the 
principles <m which is founded the art of 
ascenrtaining these bones, or, in other words, 
of discovering a genus, and of distinguishing 
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a: Species, by a single fragment of bone; 
and gives a rapid sketch of the results to 
which his researches lead ^ of the new genera 
and species which these have been the 
means of discovering, and of the different 
formations in which they are contained. 
Some naturalists, as La Mark, having main- 
tained that the present existing races of 
quadrupeds are mere modifications or va- 
rieties of those anciept races which we now 
find in a fossil state, modifications which 
may have been produced by change of cli- 
mate, and other local circumstances, iand 
since brought to the present great difference 
by the operation of similar causes during a 
long succession of ages,-^Cuvier shews that 
the difference between the fossil species and 
thqse which now exist, is bounded by cer- 
tain limits ; that these limits are a great 
deal) more expensive than those which now 
distinguish the varieties of the same species ; 
and, consequently, that the extinct species 
of quadrupeds are not varieties of the pre- 
sently existing species. This very interest- 
ing discussion naturally leads our author 
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to state the proofs of the recent popnlation 
of the world ; of the comparatively modern 
origin of its present surface ; of the deluge, 
and the subsequent renewal of human so- 
ciety. . 

In order to render this Essay more com- 
plete and satisfactory, I have illustrated the 
^yhole with an extensive series of observa* 
tidns, and have arranged them in such a 
iiiannerthatthey willbe readily accessible, 
Hot only to the naturalist, but also to the 
general reader. 

Since the publication of the former edi- 
tion of this Essay, many curious discover- 
ies Lave been made* in regard to fossil or- 
ganic remains ; — some of these: are inclu- 
ded' in the Illustrations at the end of the 
Essay, others want of room forces us to omit* 
But we cannot allow the present opportu- 
nity to pass, without briefly describing that 
remarkable fossil animalalready noticed in 
a very cursory manner in page ^89, as we 
are now enabled to* present the English 
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reader with a representation of it from 4 
drawing of Sotnmerring^ in the Denkschrif* 
ten der Koniglichtn Academe der Wmen^ 
schaften zu Miinchen^ for 1811 and ldl!2> 
which has just reached this country. . 

vThe fossil anitnar there repnesented was 
found many years ago in the limestone 
quarries of Aechstedt, arid described by the 
late CoUini in the 5th volume of the Ac* 
torum Academia; Theodoro«»FalaUna6. He 
cohsidered it as aft extraordinary species of 
fish. Cuvier, from an inspection of the 
plate of CoUirii, was of opinion that it was 
an amphibious animal ; Blumenbach was 
inclined to view it as a webb-fooied bird ; 
and now Sbmmerring has ascertained, from 
an actual inspection of the specimen itself, 
that its characters are very different from 
those of birds, amphibiousanimals, or fishes, 
but agree with those of animals of the class 
mammalia ; in this opinion coinciding with 
that advanced by a sagacious and profound 
naturalist, Hermann. It is named by Sbm- 
merring omithocephalm antiquus^ from the 
resemblance of its head to that of a bird. 



It appears to form one of a teries of ani- 
nials intermediate between the class mam- 
malia and.qlass aves. In the scale of na- 
tttre» its pkcQ appears to be betweea AjiQg 
quadrupeds and birds^ and certainly it has 
a more close resemblance to birds than the 
£Euned ornilboryndius, or duck-billed quar 
druped of Now ifolland* The skeleton i»- 
preseated in the plate is about 10. inches 4 
lines long; and appears somewhat comf- 
pressed and distorted, owing to the coii> 
traction and pressure of the limestone in 
which it is contained^ Sbmmerring is of 
opinion that it is a flying quadruped ana>- 
logons to the bat; and of all the families of 
the genus^ most nearly allied to that named 
pteropus. Jt differs from the pteropi, ho w- 
ever^ in baying four toes in place of five ; 
and in the circumstance of one only of the 
toes of the fore feet'being elongated^ where* 
as in the pteropi, four of the toes are elon?- 
gated, one only being short 

The cranium it( uncommonly small, the 
orbits of enormous magnitude, and the jaws 
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longer than the body^ and provided ^rith 
sharp and slightly, bent teeth. The neck 
is the length' of the body^ and, like: that of 
most mammiferbus animals, conipOsed of 
seven vertebrae. Thereare four legs, on each 
leg four toes, and all of them provided ^vtrith 
clftws. In the ^ord legs one df the toes is 
very touch elongated, the other three are 
short; the hinder legs are also of consider- 
able lengthy and provided with toes, which 
are longer than those upon the fore fee^ 
There are no tarsal bones, only metatarsal 
bones and claws > the tarsal bones appear to 
have been of a softer nature,. and may have 
been destroyed. There is a distinct tail. 

The head, in its general form, very much 
resembles that of birds of the genus scolo* 
pax of Linnaeus. Prom the magnitude of 
the orbits, it would seem that this animal 
must have had very large eyes. The small, 
sharp, and slightly bent teeth, and wide 
mouth, would intimate that the animal did 
not live on plants, but rather on largeinsects, 
which it would be enabled to catch while on 
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the wing. The great thickness and length of 
the toe of the fore foot, shew that its power 
of flying must have been considerable. 

All the species of the genus pteropus, to 
which this animal is allied^ are natives of 
the tropical regions of the earth ; hence it 
has been inferred that this animal must 
also have been an inhabitant of a warm 
climate, but this opinion is destitute of 
plausibility. 



ROBERT JAMESON. 

19ih AprU, 181 7- 
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ESSAY 



ON 



THE THEORY OF THE EARTH. 



!«5P 



§ 1. PreUmirlary OhsermtionSk 

It is my object, in the following work, to travel 
over ground which has as yet been little explo- 
red, and to make my reader acquainted with a 
species of Remains, which, though absolutely 
necessary for understanding the history of the 
globe, have been hitherto almost uniformly ne- 
glected. : 

As an antiquary of a new order, I have been 
obliged to learn the art of decyphering and re- 
storing these remains, of discovering and bring- 
ing together, in their primitive arrangement, the 
scattered and mutilated fragments of which they 
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are composed^ of reproducing, in all their ori. 
ginal proportions and characters, the animals to 
which these fragments formerly belonged, and 
then of comparing them with those animals which 
still live on the surface of the earth j an art which 
is almost unknown, and which presupposes, what 
had scarcely been obtained before, an acquaint- 
ance, with those laws which regulate the coexist- 
ence of the forms by which the different parts of 
organized beings are distinguished. I had next 
to prepare myself for these enquiries by others 
of a far more extensive kind, respecting the ani- 
mals which still exist. Nothing, except an almost 
complete review of creation in its present state, 
could give a charact^ of demonstration to the 
results of my investigations into its ancient state ; 
but that review has afiorded me, at the same time^ 
a great body of rules and affinities which are no 
less satisfactorily demonstrated j and the whole 
animal kingdom has been stifcgected to new laws 
in consequence of this Essay on a small part of 
the theory of the earth.* 



♦ Tbifi will be seen more at large in the extensive work upoa 
Comparative Anatomy, in which I have been employed for 
more than twenty-five years, and which I intend soon to pre- 
pare for publication 



Ttuamr or trb xambu . S 

The importance of the tnikhs whidi harve beoii 
developed ia the pregress of my labours, ka9 
oootiibttted equally with the Bwelty of my prin« 
dpal results to sustaia and encourage my efibrts* 
May it have a similar effect on the mind of the 
reader, and induce him to foUoir me patiently 
through the difficult paths in which I am under 
the necessity of leading him 1 

The ancient history of the globe^ which is the 
ultimate object of all these researches^ is also of 
itself one of the most curious subjects that can 
engage the attention of enlightened men j and if 
tbey take any interest in examining, in the infan« 
cy oPouT species, the almost obliterated traces of ' 
so many nations that have become extinct, they 
will doubtless take a similar interest in collect* 
ing, amidst the darkness which covers the infan* 
cy of the globe, the traces of those revolutions 
which took place anterior to the e^stence of all 
nations.. 

We admire the power by which the human 
mind has measured the motions of globes which 
nature seemed to have concealed for ever from 
our view : Genius and science have burst the ]u 
mits of space, and a few observations, explained 
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by just reasoning, have unveiled the mechanism 
of the universe. Would it not also be glorious 
for man to biirst the limits of time, and, by a 
few observations, to ascertain the history of; this 
world, and the series of events which preceded 
the birth of the human race ? Astronomersy no 
doubt, have advanced m<n:e rapidly than natu<« 
ralists; and the present period, with respect io 
the theory of the earth, bears some resemblance 
to that in which some philosophers thought that 
the heavens were formed of polished stone, and 
that the moon was no larger than the Felopoi^ne- 
sus i but, after Anaxagoras, we have had our 
Copernicuses, and our Keplers, who pointed out 
the way to Newton ; and why should not natural 
history also have one day its Newton i 



2. Plan of this Essay • 

What I now oifer comprehends but a few of 
the facts which must enter into the composi- 
tion of this ancient history. But these few are 
important ; many of them are decisive ; and I 
hope that the rigorous methods which I have 
adopted for the purpose of estiablishing them^ 
will make them be considered as points so deter- 
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minately fixed as to admit of no depfirture from 
them. Though this hope should only be reali- 
sed vfiih respect to some of them, I shall think 
myself sufficiently rewarded for iny labour. 

lu' this preliminary discourse I shall describe 
the whole of the results at which the theory of 
the earth seems to me to have arrived. I shall 
mention the relations '^hich connect the history 
of the fossil bones of land animals with these re- 
sults, and the considerations which render their 
history peculiarly impcMTtant. I shall unfold the 
principles on which is founded the art of ascer- 
taining these bones, or, in other words, of dis- 
covering a genus and of distinguishing a species 
by a single fragment of bone, — ^an art on the cer- 
tainty of which depends that of the whole work. 
I shall give a rapid sketch of the results to which 
my researches lead, of the new species and ge- 
nera which these have been the means of disco- 
vering, and of the different strata in which they 
are found, deposited. And as the difference be- 
tween these species and the species which still 
-exist is bounded by certain limits, I shall show 
that these limits are a great deal more extensive 
.than those which now distinguish the varieties of 
, the same species ^ aad.sball then point Out how 
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fiur ttiese ▼ttiietieai may be owing to the influence 
of tinier of ctimalK^ or ef domestjcatioiu 

In Hub imy I shall be pvepated to conclude 
that great events were necessary to produce the 
more conskferaUe differences which I have dis- 
covered : I i^all next take notice of the particu* 
lar modifications which my performance should 
introduce into the hitherto recdved opinions re* 
spectmg the primitive history of the globe $ and^ 
liat of ally I shall enquire how far the civil and 
rdigious history of difierent nations corresponds 
with the i^esultB of an examination of the physi* 
cal history of the earth, and with the probabili- 
tees adbided by such examination concerning the 
period at v^ch societies of men had it in their 
power to take up fixed abodes, to occupy fields 
susceptible of cultivation, and consequently to 
assume a settled and durable form. 



^%,Of the Jitst Appearance qf the Earth. " 

When the traveller passes throu]^ those &r« 
ti1>e plaitis wbene gentiy^flowiisg breams nourish 
in ^eir course an abundant ^t^etation, and whose 
the aofl, inhibited by a numerous population, 
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adorned with flourishing viUageSi opulent citk% 
and superb aumumento, is never dirturbed except 
by the ravages of war and the oppression of tjw 
iiants^ he is not led to suspect that natiure also has 
had her intestine wais> and that the suffice of the 
globe has bera much convulsed by successive tth 
volutions and various catastroplies« But his idesa 
change as soon as he digs into that soil whidi 
presented such a peacefol aa^^t^ or ascends tibe 
biUs which border the plain i they are expaiMled» 
if I may use the expressioo, in proportion to the 
expansion of bis view ; and they begin to em« 
brace the Adl extent and grandeur of those an* 
cient events to which I have alluded, when he 
climbs the more elevated chains whose base is 
skirted by these first hills, or whei^ by foUowing 
the beds of the descei^ing torrents^ he paie- 
trates into their intenor structure which is thus 
laid open to his inspection. 



§ 4. Fint Proofs ^JRevoIutUms an the Surface of 
the Giobe.^ 

The lowest and most level parts of the earth, 
when penetrated to a very great depth, exhibit 

^ Kole A, at ths end of the Etsaj. 
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. nothing but horizontal strata composed of vari- 
ous substances, and containing almost all of them- 
innumerable marine productions. Similar strata, 
with the same kind of productions, compose the 
hills even to a great height Sometimes the shells 
are so numerous as to constitute the entire body 
of the stratum* They are almost everywhere in 
such a perfect state of preservation, that eventhe 
smallest of them retain their most delicate parts, 
their sharpest ridges, and their finest and tendei:- 
est processes. They are found in eIevd.tions far 
above the level of every :part of the ocean, and 
in places to which the sea cduld not be conveyed 
by any existing cause. They are not only inclo- 
sed in loose sand, but are often incrusted and 
penetrated on all sides by the hardest, stones. 
Every part of the earth, every hemisphere, every 
continent, every island of any size, exhibits the 
same phenomenon. We are therefore forcibly 
led to believe, not only that the sea has at one 
period or another covered all our plains, but that 
it must have remained there for a long time, and 
in a state of tranquillity ; which circumstance was 
necessary for the formation of deposits so exten- 
sive, so thick, in part so solid, and containing 
exuviae so perfectly preserved. 

The time is past for ignorance to assert that 
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these remains of organized bodies are mere lusus 
9iit/i/r^i*-^roductions generated in the womb of 
the earth by its own creative powers. A nice and 
sompulous comparison of their forms, of theu? 
contexture, and frequently even of their compo- 
sition^ cannot detect the slightest difference be- 
tween these shells and the shells which stiU in- 
habit the sea. ITiey hiave therefore once lived 
in the sea, and been deposited by it : the sea con« 
sequentiy must have rested in the places where 
the depositibii. has taken place. Hence it is evi- 
dent that the basin or reservoir containing the 
sea has undergone some change at least, either 
in extent, or in situation, or in both. Such is the 
result of the very first search, and of the most 
superficial iexamination. 

The traces of revolutions become still more" 
apparent and decisive when we ascend a little 
higher, and approach riearer to the foot of the 
great chains of mountains. There are still found 
many beds of shells ; some of these are even 
larger and more solid ; the shells are quite as nu- 
merous and as entirely preserved ; but they are 
not of the same species with those which were 
found in the less elevated regions. The strata 
which contain them are not so generally horizon- 
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^ S. Proofs that such Revolutions ha^e been 
numerous* 

If we institute a more detailed comparison be- 
tween the various strata and those remains of 
animals which they contain^ we shall soon disco- 
ver still more numerous dilSerences ^mong them^ 
indicating a proportional number of changes in 
their condition. The sea has not always depo- 
sited istony substances of the same kind. It has 
observed a regular succession as to the nature of 
its deposits ; the more ancient the strata are, so 
much the more uniform and extensive are they ; 
and the more recent they are, the more limited 
are they, and the more variation is observed in 
them at small distances. Thus the great ;catas* 
trophes which have produced revolutions in the 
Imsin of the sea, were preceded, accompanied, 
and followed by changes in the nature of the 
fluid and of the substances which it held in sq- 
lution ; and when the surface of the seas came 
to be: divided by islands and projecting ridges, 
different changes took place in every separate 
basin. . . 

Amidst these changes of the general fluid, it 
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must have been almost impossible for the. same 
kind of ammals to continue to live:-T-nof did 
they do so in fact. Their species, and even their 
genera, change with the strata ; and althougt^ 
the same species occasionally recur at small dis^ 
tances, it is generally the case that the shells of 
the ancient strata have forms peculiar to them-^ 
selves } "that they gradually disappear, till they 
are not to be ^en at all in the recent strata, still 
less in the existing sea§, in which, indeed, we 
never discofver their corresponding species, and 
where several even of their genera are not to be 
found ; that, on the contrary, the shells of the 
recent strata resemble, as it respects the genus, 
those which still exist in the sea ; and that in 
the last-formed and loosest of these stf ata tliere 
are some species which thfe.eye of the most ex* 
pert naturalist cannot distinguish from those 
which at present inhabit the ocean. 

'"' ' In animal nature, therefore, there has been a 
succession of changes corresponding to those 
which have taken place in the chemical nature 
of the fluid j and when the sea last receded from 
our continent, its inhabitants were npt very dif- 
ferent from those which it still continues to sup- 
port. 
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FinaHy, if we exanmie with greater care these 

temsm» of wganized bodiesi we shaJi discover, ia 

the midst eveft of the most ancient secondary 9tra» 

ta» other strata thatare crowded with animal or ve« 

getable productions^ which beloi^ to the land and 

to fresh water ; and amongst the more recent stnu 

ta, that is, the strata which are nearest the surface, 

there are some of them in which land animals are 

buried under heaps of marine productions. Thus 

the various catastrophes of our planet have not 

only caused the different parts of our continent 

to rise by degrees from the basin of the sea^ but 

it has also frequently happened, that lands which 

had been laid dry have been again covered by 

the water, in consequence either of these lands 

sinking down below the level of the sea, or of 

the sea being raised above the level of the lands* 

The particular portions of the earth also which 

the sea has abandoned by its last retreat, had 

been laid dry once before, and had at that time 

produced quadrupeds, birds, plants, and all kinds 

of terrestrial productions ; it bad then been lUi- 

undated by the sea, which has since retired from 

it, and left it to be occupied by its own prefer 

inhabitants. 

The changes which have taken place in the 
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I 

prodiictions of the shelly strata have not, there- 
fere, been entirely owing to a gradual and ge* 
naral retreat of the waters, but to suecesinve ir- 
ruptions and retreats, the final result of whicbf. 
however, has been an unrr^rsal depression of the 
level of the sear 



^ 6. Proqfi that the Ribohitians have been 
sudden.' 

' These rq»eated irruptions and retreats of the 
sea have neither been slow nor gradual y most 
of the catastrophes which have occasioned them 
have been sudden ^ and this is easily proved, es- 
pecially with regard to the last of them, the traces 
of which are most conspicuous. In- the hortherQ 
regions it has left the carcases of -some large 
4^uadrupeds which the ice had arrested, and 
which are preserved eveu to the present day 
with their, skin, their hair, and their flesh* If 
they had not been frozen as soon as killed they 
must quickly have been decomposed by putre- 
faction. But this eternal frost could not have ta- 
ken possession of the regions which these animals 
inhabited except bytiie same cause which de- 
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stroyed them ;* this cause, therefiwre, must ha^ 
been as suddep as its eflfect. The breaking to 
.pieces and overturnings of the strata, which hap- 
pened in former catastrophes, sbe^ plainly 
enough that they wer^ sudden and violent like 
the last } and the heaps of debris and . rounded 
pebbles which are found in various places among 
the solid strata, demonstrate the vast force of the 
motions excited in the mass of waters by these 
overturnings. Life,.. therefore, has been often 
disturbed on this earth by terrible events — cala- 
mities which, at their cbmmencetaent, have per- 
haps moved and overturned to a great depth the 
entire outer crust of the globe, but which, since 
the$e fost commotions, have uniformly acted at 
a less depth and less generally. Numberless liv- 
ing beings have been the victims of these ca- 
tastrophes J some have been destroyed by sud- 
den inundations, others have been laid diy in 



* The two most remart^able phenomena of this kind, and 
which must for ever banish all idea of a alow and gradual re- 
YolutioDy are the rhinoceros discovered in 1771 in the banks 
of the Vilhouh ^^^ the elephant recently found by M. Adams 
near the mouth of the Lena. This last retamed its flesh 
and skin, on which was hair of two lands ; o^e short, fine, and 
crisped, resembling wool, and the other like long bristles. The 
flesh was still in such high preservation, that it was eaten by 
iogs. 
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donsequence^of the bottom of the seas being ia- 
stMtaneously elevated. Their races even have 
become extinct, and have left no memorial o£ 
them except some small fragment which the na-*- 
turalist can scarcely recognise. - 

Such are the condlusions which necessarily re- 
sult from the objects that we meet with at every 
step of our enqairy, and which we can always ve- 
rify 'by examples drawn from almost every coun- 
try. Every part of jthe globe bears the impress 
ef these' great and terrible events so distinctly^' 
ihat tiiey must be visible to all who are qualified 
to/read their history in the remains which they 
have left behind. 

But what is still more astonishing and not less 
certain^ there have not been always living crea^^ 
tures on the earth, and it is easy for the observer 
to discover the period at which animal produc- 
tions began to be deposited. 



^ 7.' Proofs of the Occurrence of Revolutions Ae- 
fyre the Existcftce of Living Beings. 

As we ascend to higher points of elevation, 

B 
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and advance towanb the lofty suouaito of the 
mountaiua, the remaibs of maritte ^nimalfli thai 
multitude of shelis we ba?e spotfCiti: ofg begia 
very^sooD tovgrowixacflif andatJleiigthdisappeitr 
altogether. We aiTMF|p',at strata of Ar.di£%ifeiit 
nature, which contain no vestige at all of living 
creatum. Nevertheleos their oiysti^izatian^.and 
even: tiK iii^reof their ttrata^^ diew.tbai tfaegr 
also have been fwnied in a fluid ; . their indined 
position and their slopes shew that they also have 
been moved and overturned ; the obliquetnanner 
in > which they sink under the shelly strata shews 
that th^y have been formed before these ; and 
the height to which their brae and .rugged topa 
are elevated above all the shelly. stiMta, shewi 
that their summits have never again been covered 
by the sea since they were; raised lip olit of its 
bosom» 

Such are those primitive or primordial moun** 
tains which traverse our continentsk in .various di^ 
rections, rising above the clouds, separating the 
basins of the rivers from one another, serving, by 
means of their eternal snows, as reservours for 
feeding the springs, and forming in sonte mea- 
sure the skeleton, or, as it were, the rough frame* 
work of the earth. 
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The sharp peaks ani rugged indentatioitt 
which matk their Stttnmitis and strike the ey^itt 
a great distance, are so many proofs of the vio- 
lent manner in ifhich they have been ^l^vated. 
'Their appearance in tiiis respect i&vc^y dififei- 
ent f rom that of the rounded mountains and tiip 
hills with flat 'surfaces, whose recetkly ibian^ 
masses have always remained In the aKuation.^ 
which they w&i^ quietly deposited by the iM» 
which last covered them, ^ 

These proofs become more obvious at we ap- 
proach. The vsdties have no longer those geptly 
sloping sades^ ^ those alternately salieiit atnd;re- 
entrant angles opposite to one another^ whkh 
\seem . to indicate the * b^s of ancient streams. 
They widen iand contiraot ildthout any general 
rule ; their waters smnetimes e^spand into hkes, 
and scmietiihes^^ descend iii torrents j and Jieiie 
and liiere the roeks^ suddenly^ftp^acfaing' frbdi 
esich sid6, form trani^en^ dikes^ ov«r which^tfae 
waters ML in cataracte« Th6 shattered ^mtai of 
these Vallies expose their edges on one 'side;;an4 
present on the other side large portions, of tbdr 
sur&ce lying obliquely ; they do not correspond 
in he^gfati but those which on one side form the 
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.summit of thfe declivity,: often dip so deep on 
tbe other as. to be altogether concealed. 

Yetf amidst all this x^onfusion, some naturalists 
have thought, that they jperceived a certain de- 
gree of order prevailing, and that among these 
immense beds of rocks, .broken and overturned 
though they be, a regular succession is ob^erve^^^ 
ivhich is nearly the same in all the different chains 
of mountains. According to them, the granite, 
which surmounts every other rock, also dips un- 
der every other rock ; and is the most ancient of 
any that has yet been discovered in the place as- 
signed it by nature. The centrid ]:idges of mpfSt 
of the mountain chains are composed of it.; slaty 
rocks, such as clay slate, granular quarts (gr^s,) 
and mica slate, rest upon its sides and form la- 
teral chains ; granular, foliated limestone, or mar- 
ble, and other calcareous rocks that do not con- 
tain shells, rest upon the slate, forming the ex- 
terior ranges, and are the last formations by 
which this ancient uninhabited sea seems to have 
prepared itself for the production of its beds of 
shells.*! 

* See Pallas, in his Memoir on the Formation of Mountains* 
t Note B. 
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I On' all occasions^ even in districts that lie at a' 
distance frorik the great mountain chains, where 
the more recent strata have been digged through, 
and the external covering of the earth penetra- 
ted, to a considerable depth, nearly the same or- 
der of stnitificatioii has been found as that alrea« 
dy described. The crystallized marbles never 
cover the shelly strata ; the granite in mass never 
i^ests upon the crystallized marble, except iii a 
fgm places where it seems to have been formed 
of granites of newer epochs. In one word, the 
foregoing arrangement appears to be general, 
and must therefore depend upon general causes, 
whicli have on all occasi<Mis exerted tibesame in- 
fluence from one extremity of the earth to the 
othen* 

Hence, it is impossible to deny, that the wa* 
tcrs of the sea have formerly, and for a long 
lime, covered those masses of matter which now 
constitute our highest mountains j atid farther, 
that these waters, during a long tifn^, did not 
support any living bodies. Thus, it has not been 
only since the commencement ofanimal life that, 
these numerous, changes and revolutions have 
taken place in the constitution of the external 

♦ Note C. 
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^yeting of ; pur glqbe ; Fcu^tbo teMNBj&ntied 
previous to diat event b^m ^oilfened obanges, as 
veil as those whid} ;hAye b^wm. formed since;; 
they have ^sa§u^acl^viQteQtfib£togesin)tbeir jpo* 
sitioQ/ii an4 ! a ff^i^t; ^^ these aMuredly tex^ fdace 
while they exi8it^;^ne,.aild be£»(eith6y were 
cay^^st^ 0vjdf by $hft {ihfill^'inasiics. .The proof p£ 
thi^ lies in the o^erturningSir the: disruptiotus^ and 
the fissuF^ which are ;obsierv^hle in their straita^ 
OS well «s 19 thofle of more recent formatioa, 
which are there even in greater number and bet*' 
ter defined* 



JB^t liheae prhmldvenuusss^ 
other 'revdutiobs^ posterior to the formation 
of the secondary strata, and have perhaps given 
rise to, or at least have partaken of^ some por* 
tipn of thereyoluticms and changes which these 
latter ($trata iiave experienced* There are ac* 
tually ' cfotisiderald^ portions of the prim,itive 
strata uncovered^ aHhough fdae6d in lower situ* 
ation$ than a^r^y of the secondary strata ; and 
we cannot conceive how it should have so hap- 
pened, unlesii the primitiye strata^ in these places, 
had forced themselves into view, after the form- 
ation of those wbicJh are secondary. In some 
countries, we find numerous and prodigiously 
large blocks of primitive substances scattered 



over the surface of the secondary strata, and se- 
parated hy 4eep vaUiesr from the peaks or lidgeit 
whence these )>locl« must ba^. been derived. It 
is necessary therefore, either that these blocks 
must have been ttir0Wti into4li6se situafidns by 
meana of eibptions, or ^that the v&Ilies, which 
otherwise' ttitist have stopped^ their course, did 
not exist atf the time of iheir beihg transpoi^ted 
to their preseait sites.*t 

'Thus we have a cdnection of ficts, ascries dt 
epochs anterior to the present tnne, and of which 
the successive steps may be ascertained with per- 
fect certainty,' although the periods which inter- 
vened cannot be determined with any degree of 
precision* These epochs form so many ficed 
points, answering seniles for directing our en- 
quiries respecting this ancient chronology of the 
earth* ^ 



* The scientific journies of Saassure and Deluc give a pro* 
digious number oi mitanoet.ofitliitinatare. 
fNoteD. 
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§ 8. ^iaminatibn of the Causes v)hich act at pre- 
sent on the Surface qf our Globe. 

' We now propose to examine those changes 
which still take place on our globe^ investigating 
the cau^ea which continue to operate on its sur- 
&ce, and endeavouring to determine the extent 
of those effects which they.are capable of pro- 
ducing. This portion of the history of the earth 
is so much the more important, as it has been 
long considered possible to explain the more an- 
cient revolutions on its surface by means of these 
still existing causes; in the same. manner as it is 
-found easy to explain past events in political his- 
tory, by an acquaintance with the passions. and 
intrigues of the present day. But we shall pre- 
sently see that unfortunaJ:ely this is not the case 
in physical history ; the thread of operation is 
here broken, the march of nature is changed, 
and none of the agents that she now employs 
were sufficient for the production of her ancient 
works. 

There still exist, however, four causes in full 
activity, which contribute to make alterations on 
the surface of our earth. These are rains and 
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HiawSy which wa^te down die steep inountains» 
and OQcasion their fragments to collect at their 
bottoms ; streams of watery which sweep awaj 
these fragments^ and afterwards deposijb thjem 
in places where their current is abated ; the sea 
;which undermines the foundfttions of elevated 
coasts^ forming steep cli& in their places^ and 
'which thrown up hillocks of sand upon flat coasts ; 
and^finaUyji volcano^es, wbich.piefce through the 
most solid strata from below, and either elevate 
or scatter abroad the vast quantity of matter 
which they eject. , 



^9^0/ Slips, or Falling Down. of the Materials 
of Mountains. 

In every place where broken strata present 
their edges to the day in abrupt crags fragments 
of their materials fall down every spring, and af- 
ter every storm j these become rounded by roll- 
ing i(pbn each other, and their collected heaps 
assume a determinate inclination or external 
forni, regulated by the laws of cohesion, forming 
at the bottom of the crag, whence they have fall- 
en, taluses of greater or lesser elevation, in pro- 
portion to the quantity of the fragments. These 
taluses constitute the sides of the vallies in all 
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-elevated mountaiiious^i^gicmst atnd ar6'C<»V€Md 
6vet by abundant v^gMatioD, i¥hfeinev6r ^tliese 
falKags^owri of matdtial^froai higbe^ x&amtains 
becbme te^frequeAt ;^bfut (ibeii^^Mmtdf B(4idity 
Atibjects them atso to slipS) In^ C6i>seqa6nee ^ 
beiiigtibderiiditied^by the' waters of rivulete^ On 
iiheise tfccasiotiSy towns aiid rich popukHis dis^ 
trldts ilre B6iAecinie6 buried under the miins of 
ii tnotihtain ; the ckmrses of rivers ate stefq[ied 
tip, and lakei^ are formed in places v^hich wer6 
before the abodes of fertility find cheerfulness. 
Fortunately such great slips occur: but seldom ; 
and the principal use of these hills, composed of 
fragments and ruins of the high mountains, is to 
fumi^ mat^rials'ibrthenvageS'Of theto^ents 
to operate upon.* 



§ lOf 0/ Alluvial Formations. \ 

The rains which fall upon the ridges and sum- 
mits of the mountains, the vapours which are 
condensed there, and the snow which is melted^ 
descend by an infinite number of rills along their 
slopes, carrying off sdme portions of the materi- 
als of which these ridges and summits are com- 

♦NoteE, +NoteF. 



poaed) fand ttackiBg ^ tiMr tHiijraei '497 immeroiis 
gotiters* In jilieif |irpgireBS)doiniv;9tfd8^ d^^ 

^dtemr&ce of .diLinmrntm rnid 

off "tfcixni^h diie^dM^'Vatti^rfvriiiofa* nkUccaeclr.tkfe 
taoMoinsof tl;e^m6imt£ri8i: aiidii£ UfDgth finrm'tte 
stareams ^ahd livers 'which; irestdre^to th^ sea the 
waiters limt itbad^EOnveit^p aHpidied^ to tfaeatflMMw* 
phere. 

; Wfaclii iKe sndw melis^ or-whdn airtmm ta&es 
pkb^ tthese lammtasa tdmreats hw6me' auddiei^' 
ly srnrelledt and niafajrdpwii the decUvities irttk 
a "^nR^ence and rapidity propoftioned id ■ their 
stee^fless.: Th^daidi against the feet of thesb 
taluses df iaUen' fragments whidiibrm iUe itdea 
of air the elevated vallies, carrying along with 
them ^be rounded fragments of ivliicb they are 
composed, Whlob become si»oothed^and>still£uv 
ther polished by rubbing on each other* But| in 
proportion as the swollen torrents reach the more 
level vaQies, and the force of their current is di- 
minished, or when they arrive at more expanded 
basins which aUow their waters to spread out, 
they then throw out on their banks the largest of 
the^ stones which they had rolled down : The 
smaller fragments are deposited still lower ; and^^ 
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in general, nothing reaches^ the great canal of the 
ibmr except the mmutest fragments, or the im- 
palpable paitides, which afterwards subside to 
fomi^mud. It o^ieh happens also, before these ' 
streams unite to fdnn great rivers, that they have 
tolpass ihifough krge and deqp lakes, where they- 
deposit the mud .brcnight down fromi the moun»! 
tainsy .and whence. tiidr waters /flow outquiter 
limpid. f 

r The rivers in lower levels, and all the streams 
whichtake their rise ia lower mountains or Jiilis,: 
produce effects on the grounds through which; 
tbeyi flow,' more or less analogous to those of 
the ion»EitS/fraai the ihigher mountains. When 
swielled. by great rains, they undermine the bot- 
toms of the earthy ,or sandy hills which lie in 
their way, and carry their fragments to be de- 
posited oh the lower grounds which they inun- 
date, and which; ajre ^somewhftt raised in height 
by. each successive inundation. Finally, when 
these rivers reach the great .lakes, or the sea, and 
when of course that .rapid motion by which they 
are enabled to keep the particles of mud in sus- 
pension has wholly t^sed, these particles are de- 
posited at each side of their mouths, where they 
jforii^ low grounds, by which the coasts or banks 
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of the river iire graduidly lengthened bat into 
tliG sea or lake.^ And if these new coasts are so 
situated that thesea ako throws up sand to con^ 
tribute- towards their increase, provinces, and 
even entire kingdmns, are thus as it were crea- 
ted, which usually become the richest and most 
fertile regions, if their rulers permit human in^ 
dustry to exert itself in peace. 



^ 11. Of the Fmnatim of Dowasi^ - • 

. .'-.:..-'•: ' /' • :«^ i'- -: f 

- The effects produced by the sea alone, with&ut 
the aid of rivers, are far less^ beneficial. When 
the sea coast is low, and the bottom consists of 
sand, the waves push this sand towards the shore; 
where, at every reflux of the tide, it becomes par- 
tially dried ; and the winds, which almost always 
blpv^ from the sea, drift up some portion oi it 
upon the beach. By this means, dcmns^ or ranges 
of low sand-hills, are formed dong the ^coast. 
These, if not 'fixed by the growth of suitable 
plants, either disseminated by nature^ or propai 
gated. by human industry, would be gradually^ 
but certainly, carried towards the interior, covisr^ 
ing up the fertile plains with their sterile, parti* 

* Note G. 



of mankind ; -Imwm'tht teme winda whiclv caiv 
Tf^d, tbQ loose ^;.wQd(ftom theiBhore taform 
tb«. downs^ would Q^castorily: cobtinue to* drift 
t)i»t^wbicb MM ihe^snmmtk fidrtber; towacdsi the 
land. ,! 



§ 12. Of the Formation qfCfifs, or steep Shores. 

On the other hand^ when the original coast 
happens to be bigb^ so that the sea is unable to 
eaft upr any thing upon.ity agiadwd, but destruc- 
tive operation is carried on in a diflS^ent way; 
The iq^essan^^ai^tati^tt of the wa¥<^ wears it 
^way at the bottom^i and at leogth' succeeds in 
undawining it, causing the Apper nuiterials to 
sUde and tumbledown, and converting the whole 
(^evation into steep slewing bluffar:6r chfb. In 
the progress of.thia dmnge, the mora elevated 
xnaieoials wfaich.tumUe down ii^ the sea^ have 
their softer parts washed out and earned away 
by the waves.; wbtle the harder parts, continue 
ally, rolled about in.the agitated-water, form vast 
CGtieGtipns.of rounded stones and pebbles, and of 
sand (€ various degreea of fineness, which at 
length accumulate into sloping hask^ or flat 
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beachei^ and protect the bottoms of the cliflb 
against fivtbev: depredatiooa. 

Sfidi «b iitd oncUnaiy aetiona oof Wjatesj ispon 
the 60lM"iaiid^ wliick aiwoatr eniioel^ cdmist hi 
redndng it toliawer levela^.bdtxoot iBdefinitelyw 
The fragments of the great mountain ridges are 
carried down into the valiies, while their finer 
paitidds^ and those of the lowwhilk and plans 
are^ floMed to the ^sea* Allu^al: dq[i08iti6ns' ex« 
tend the^oast^at tfae^aqpenoectf theiintmor hiUs^ 
whidi las^eflNt^is-most Umitedin its extealpby 
mean» of vegetation^ All these changes peoessa* 
rilj^^^uppose thi( previous existence of inountains^ 
vallies^ and pl,^ns^ and. consequently the same 
^^auses^eeukl mot h«ir.e given rise to^tfacse inequa* 
fities' on' the^surfitce of < oar globe« 

The foftnatito <3^ downs is the ttiost limited of 
IdlUbeiie phenomena^ bo(^ in regard to»hei^t 
imd boci2k>ntal extent^ and^faas^no manna* of re*"" 
lation whatever to thdseenoimous mafipdSi the 
origin of which forms the pecutiar object of gdOi^ 
logical research.* 



• NoteH. 
II 
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§ IS. Of Depositions firmed in IFater. 

Although we cannot obtain a precise know- 
ledge of the actions exerted by water within its 
own bosom^ still it may be ascertained in a cer ^ 
tain degree* 

Lakeis, low meadows, marshes, and sea-poi1% 
into which rivulets discharge their waters, more 
especially when these descend from near an(| 
steep hills, are continually receiving depositions 
of mud, which would at length fill them up en- 
tirdy, if they were not carefully cleaned out.. 
The sea is constantly accumulating quantities of 
sand and slime into its bays and. harbours, oc 
wherever its waters happen to become more 
quiet than ordinary. The currents also occa- 
sioned by the tides, are continually washing 
large quantities of sand from the bottom of the 
*8ea, which they collect together and heap up on 
various parts of the coast, forming banks and flat 
shallows; 
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§ 14. Of:StaiacHte9^ 

Certain waters^ after dissolviDg calcareous sub* 
stances by means of the superabundant carbonic 
acid with which they are impregnated, allow 
these substances to crystallize, in consequence 
of the escape of the aictd, and in tius way form 
stalactites and' other ccmcrettonsr There are 
some stratsiy confiisedly crystallized in fresh wa- 
ter^ which are Buffioiently extaudve to be opm-- 
paced with o(3ier strati that have been left by the 
ancient sea* ^ : 



%lS4€fLithopbifes. 



In the torrid zone, where lithopihites of maoyi 
kinds aboimd, and are propagated with great ta* 
pidity^' their stony treelike fabrics are interliwi-* 
iied:andSaccumulat^ into the fona of rocks and 
reef^ and,' rising even to the surface of the water^ 
Ami up .the entrance of lutrbcmrs, and lay flight* 
fiil^ jattmtes for nayigatois. The sea,: throwing up 
sand and mud oa the tops of these rocky, abelv^s^ 
sometimes raises them above its own proper le* 
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vely and forms islands of them, which are soon 
covered with a rich vegetatiQ»« . 



§ 16. Of Incrustations. 

It is also possible that the ammals inhabiting 
shdls may leave their stony coverings when they 
die in some particular places ; and that these, ce* 
mented togedier by slime df greater or less Gon« 
lustcgdce, or by some other means, may form ex« 
tensive banks of shells. Bnt we have no evi- 
dence that the sea has now the power of ag^ 
glutinating these shells by such a compact paste, 
or indurated cement, as that found in marbles 
and calcareous sand-stones, or^ven in the coarse 
limestone strata in which shells are found enve* 
l(q)ed« Still less do we now find the sea itaa- 
king any depositions at all of the more tolid 
and silicious strata which have preceded the for^ 
ination of the strata contadning shells. Ih^ort, 
all these causes would not, though combined^ 
form a single stratum of any kind^ nor produce 
the smallest biUock, nor sdter in any percqrtible 
degree the oidinary level 6f the ocean. 

It has been asserted that the sea is subject to 



8 <SQntiitu&1 ^motion in its levels ^ j[ir«o& of 
this kre said :tD have been disootemd in mmo 
^rtBOftbesliomflf the Baltic* Whatever otey 
bfiif^ l)e(S9 i^Q cauteof diese appe^oc09» we 
cerbifilf know that lyptiihtg of the kind hto been 
dbseived jupbii om coasts; and, tonseqtieiitty^ 
tiiat ihet-e has been no general lov^ering of the 
Waters-of the oceaas. The most^mcientsea^poitii 
fidll hate their quays^ind other erections bt the 
same height aboiire tiie level of the seaas atthie(ir 
fbit'<^ii3tiPUction. • 

'^ Certain general movements havebeen suppA* 
1^ in die ste Jrom east to west, of aks odier di. 
reotk>ns ; tmt no>^here^faaif any person been able 
to a8eeiimfi'dieir^eflleis:>ttkh t^^ ttast degree .df 
predstton. ' '•'.'^'•^ '-••/- '. : ^ '.» 



§17.^lP^otor«or^. 

^e operation of volcanoes is still mere Itmi^ 
ed and^lbeal ^ian that x>f Any of the agmts 
which have yet been mentioned. Although we 
have no idea of the means employed by nature 
iii»^fmd^ th^si -ettorMous ftres from /saoh rast 
mpiSH^ >m eto^tidgd^ decidedly by liheir efibota^ 
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cff Que changes which dsey were capalble ti ptc^ 
dueing u^oQ the sur&ce of the earth* WheA a 
Tokano announces itself after some shocks of an 
earthquake, it forms^n: itself :an)OpeBii^» Stones 
and ashes are thrown to a great distance, atid hu 
^ is Toniited forth* : The more fluid pari of tbe^ 
lara runs in long streanis, wliile the lessjflwid por^ 
tionstops at theedge of tbe^peningi ncbeait^ali 
Tound, and forms a cone terminated by a crater^ 
Thus volcanoes accumulate substanoes on the 
surface that were formerly buried deep in the 
bowels of the earth, after having changed or mo- 
-dified their nature or appearances, and raise them 
into mountains. By these: means, they have for- 
meriy covered some parts of the contineptsi and 
have suddenly produced mountains in the middle^ 
of the sea. But these mountains apd islands 
have always been composed of lava, and the 
whole of their materials have undergone the ac- 
tion of fire* Volcanoes have never raised up nor 
overturned the strata through which their aper- 
tures pass, and have in no degree contributed to 
the devaition of the great mountains which are 
not volcanic* 

{Thus we shall seek in vain am^g the various 
forcj^ which still operate on the. surface of ojir 
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«iu^i;6Mr.j(mttae8yC0»petefit.^to the .praductioii 
of Ibc^^ revoluticms and catwirc^hes joi which 
i^ e}it«ni»l cmtt exhibits so many tnceis : And 
if we bskv« reoourseta the constanit ef ternal cau^. 
sftl with vh^b.wle^ ^ve.beeQ hithcfto acquaints 
^4 we shall have no greater success. 



S 18^ Of Jsltonmtiii^ Comes i^ihe Maooluthm] 
ontbeS^ffaoeqf the Earth. . 

' Hie pole of the earth moves in a circle round 
the pole of the ecliptic, and itsaxis is more or less 
indihed to the plane of the ecliptic j but these 
two motions^ the causes of which are now as* 
certaioed^ are confined witian certain bounds^, 
and sM^eimuch too limited fi>r the production of 
those efiec^ which we Imve stated^ Besides^ » 
these motions are exceedingly slow, they are al- 
together inadequate to account for. catastrophes 
which must necessarily have been sudden. . 

The same reasoning applies to all other slow, 
motions which have been conceived as causes of 
the revohitions on the surface of our eartb, cho* 
sendmbdess in the hope that their existence 
could not be dented* as it might always be an- 
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BosbtA iliat thdf BiittmilB^4^mue6$tmi&tedih6m 
yaptrceptibit^yyBatii is of fid tmp&niiveim^^i^ 
iOxtt these satuinedislow^ tnodiMitf be trii^^^it'lUdi^ 
for they ekplalQ tioMngr sinoe no ^M»6dctitig 
slowly could {Kiissibty have p^oduoed Btf ddidflf i& 

fectS. -.' "".^0: ^'Z'- l:.:->i:i ,'') 

Admitting that there was a gradual diminution 
of the waters ; that the sea ffi%ht tak« ia^a^ Mid 
matters from one place ^nd carry them to ano- 
ther ; that the temperature of the globe may 
have diminbhed or inoreaied }. : kionel.jqf jtliese 
oauses could have ovieitfarQwn dur sti^aia 'ylindUu 
sed great quadrupeds wi£h their .flesh andidriilitiv 
ioe ; laid dry s6a-shells iaas perfect ^prestontioii; 
as if just drawn up alive from the bottom of the> 
ocean ; or utterly destroyed matiy species, and; 
even entire gehera, of testaceous animals. 

These considerations have presented tihtem-^ 
selves to most naturalists : And^ aniong ihbte 
who have endeavoured to explain the present 
state of the globe, hardly any one has attributed 
the entire changes it has linder^bne to slowly 
operating causes, and still less to cailses which 
continue to act, as it were, under oub observe 
tioti« The necessity to which they werd thiis M^ 



«liice4 itf wekiDg for ^caJWBft.di^^ 
irittcb If e still obsefve inact&Tilfy; ki (^vqrf ithiog 
irtliiehlM forced theiiitg vitkt m Ai^tiy^extrfldr^ 
diiiaty suppositioiis^ and to lose thetjiselves in so 
many erroneous, and ctotradictoiy speculations^ 
that the veiy name of their science, as I have 
elsewherb said, has become ridiculbusr lUtthe iipi- 
tion of pi^Qudiced persons, who only s«e in it the 
systemic wfaidi it has exploded^ and fi>rg6tr the eac^ 
iensiveand if)|ip(Mlant' series of facts whi^^ it has 
brought to light and estah^hed.* 



* During a long tutte^ two events or epochs only^ 
th^ Creation' and the Deluge, ivere: admitted as 
coitapr^idts^iig the diaag^s which havebccurred 
dpoh^hjfeS^obe; aiid alt the effoits^pf geologists 
Wete dsrecied to account for the present actual 



* When I formerly mentioned this circumstance^ of the 
science of geology having become ridiculous^ I only expressed 
9 wel|^own |rudi| without pr/esviming to give my own opioion, 
as some respectable geologists seem to have believed. If their 
mistake arose from my exprefsipns having b^n rather ^quivo- 
cd| I take this opportunity of explaining iny meaning. 
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state of the earthy by arbitraolj asitiibittg Jo.itift. 
certain prinutive state* afterwarda Changed and 
modified by. the deluge, of ^ith also, ab. to its 
causjes, ifaoperationi aodito eiect6» every ooeof 
them entertaiaed bis. own theory* 

. Thiii, in the iipinkm e^ Bmmpt^^ the whole 
earth at the first consisted of a imifiNcm.light 
crust, which covered over the abyss df the sea, 
and which,, being brokiQo,for the production of 
the deluge, formed the mountains :byi ltd frag4 
ments. According to Woodward^-^ the deluge 
was occasioned by a momentary suspension of 
cohesion <anu>ng the particles of mineral bodies ; 
the whole mass of the globe was dissolved, and 
the soft paste becamo. p^ietrated by^ shells. 
SchcuchzcrX conceived that God raised iqi the 
mountains for the purpose of allowing the waters 
of the deluge to run o% and accordiqgly select* 
ed those portions whick contained the greatest 
abundance of rocks, without which they could 



* Tellurig Theoria Sacra. Lond. I68II 
f Essay towards the Natural History of the ^th. Lond. 
1702. 

% Memoires' de l^Academiei 1706^ . 
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cied that the earth livas xsrealfid from tteatmolF 
phere of one comet, and that it was deluged by 
the itdl bf iKBothen The heat which remajlied 
Ifom iti'fifst oodgin, in hit opinion, exeited thfe 
whole sastedi^vian popmlatibn/meii arid animab^- 
40 stilt for which they; wftfd all; dfowfaediia die 
deluge,: ex«ej[ttipg^^fiah^'«liQsepascao^ 
^pparentl^lcslviolelitii .-] ; )!;>: 

,.1 JfciaAlsyfito »e> 4hft!^ffltg»^^^^ 
Jiffife aiDHQge^ mf^f^nil^y ^witde wiflii^ th^: J^nwti 
prescribed by the book of GenesiSjrl^hflyiY^ 
soon found themselves in too narrow bounds : 
tmd when ftey^had succeeded in converting !the 
mx days eiiit)l6yed in thp wbtki ef cmtiott intb so 
many p^iods^ of indefinite length, their ^^stems 
took ar fl^ht ^Mq^rtioned to the peiiods,^ .whi<;h 
they could tlien dispose" of at pledsnre. ■. 



Ei^n Hie great Leibnitz^' m if el} as' Beioatrtes^ 
amused his imagioation by cpnoeiving the .world 
to be an e:s£Aguished son, or vitrified globe ; 
upon which tbe vapours condensing in proper* 



• A New Theory of die Earth. Lond« 1708. 
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•tion ]te it codledy-foribed tU6 8eai3» a^dftfterwards 
depoittted caloareoiii strata."* ji 

i .By Demaitht^ Hie ^lobe was conceived fia.have 
iifaen cwered with)watec for many thousand 
fbmL He suppoaed that this water had gradu^ 
alfyoetired; that all the ternsstHal antoials were 
orighiaily inhabitaAls ^itheisea ;.:tbBt mvxi hiitty 
self began his career as a''£sh :/ And he asserts^ 
that it not uncommon, even now, to meet with 
ii^hes in the odeSiii ^jifhicih are still onlfh^t nien, 
tot whose deseend^nte will k tittierhecome pei^ 
&eif htitoan beings^ ' - • ' - • "'I 

• '•'««-'• ' - 5 ^. ' '» r * ..I* I* ... y ... . ' 

o.Il^e.syitam of:JB^^ is merely 4)1 9i^t^W^ 
of that before devised by Leibnits;; ffith the ad- 
dition only bf.a comet, which, V ^violent blow 
lipbfa the sun, strnck off the mass of our earth in 
a liquefied state, along with the mass€!s of all the 
other planets of our system at the same instant. 
J'i'om this supj[)08itioiv he was enabled. U> assume 
jpositive dates or epochs : As, from the actusd 
temperature of /the ^asrth, it could be calculated 



• Leibnitz, Protogcea; Act. Lqw. 1683 iGcti. 1749. 
t Telliamed. 



TB80BT OV TH8 EAUTH*. $9 

hem Ipog time itboAt^iSa M.aopLta Ar.i JkhcU 
M jtil the .Other iplaoets.bad colne fiom AhcriaMi 
|rt; th^ samo tiae^ if collide also be calonhtedriiowt 
mixky: ag6& : were still reqaiied &r ^ oooling the 
greatet qdcb^ andliow farihd smi^eriofaeaiWieto 

In the present day, men of bolder imagina- 
tjoDf t^ap eyefi hwp,^wp^y€fd %ri»8rivBfjon 

and ff »t|y p3^tende4 .tliei jdeas pf I>ejnniH«b 
2R»?^ W»p«» :Jl»t fWJT^ wiw JorigyWUjf 

^Bimftlst .wMidi: ^ere al rfirat of the simplest Mnd^ 
^i^i^^e i9onads^9»d ntb^r infdstury^miflHif 
itiopif^ BjaSmkvk9 ; tb»U imprqoe^i^ of jtime;^fiiid 
hyt^qmmg^i^Tjsnti hf^Atn the taces of ;tttear 
animals .bcictime .coiliplicatcfd, .and aasumedclliat 
div)eistty1of iditure aiidjchandotek* in which ibef 
now exist; ; II id by all thoto nee8.of:aiiimdbit^ai 
the»^;vaters.of'di^ ocean luvre^beea gradua%cmu 
yerted into x^coreous tutrth $ whfle the vegbta^ 
blesy concerning the origin and metamorphoses of 
which these authors give us no account^ have con* 
vierted a p^ft pf the samp water into clay ; and 
these two earths, after beiog stript of the peculiar 
characters they had received, respectively fiom 
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liiiiAal.aiid vegetable^ are resolved b^rd ftiil 
muHymi liatb ^dets : Hence l^e moreanciettl 
mouiitiiiiBmiewofesflicibaflthiaiLtfaeitest Thus^ 
BC^otdHig to tiifese oottiors, all tii&sol^ partidM 
of oar globe owe tUirexistebcetto lUiiiDal dr t&i 
getable Ufe, and without this our gliriie wbi(IdstiU 
have continued entirely liquid. * 

• Ofter writersi havt pi^erred tfie ideas of Kepi 
t^^^andyUke thkt^^kt as^onomer, have eonsi^ 
dered tbe gbb6 Itet^lf ^ possessed of living^ 
ttAties^ According to. thetn,- it eotatmnis a oircii- 
tatit^ vftfil ^id. . lA'i^^^iif fas^iiiJiaktioA goes 
dniiiiiit[9srrwell*a^<ift flhiiiiated''bb^^ < Every 
particle' of it » idiVtei • ft^pbasessesinkittet aild 
VoKtiott' even to^ tfi^ most - elementary cif its 
asolidcnles, whicb attract and repel. ^ch, other 
according ta symp^hiea and antipathies. Each 
kind of mineral /Substabce is capabie of convert* 
iDg^inhmense imassea of matiter lito its own pecu* 
Itarnatiire^ as we dcmvert oar aliment into, flesh 
and bbodf The ipiQuntains are/the respiratory 



* See La Physique de Rodig. p. 106. Leipsic, ISOl, and 
TeUjan^edy p. 169. Lamarck has expanded this system at 
great tength» and supported it with much sagadty, in bh 
H^dn>g€^gi$rW^i I^ihsophk Zoologijue^ * 

11 



orgsim :0f the 'globe, and the schkto its orgiriui of 
secretion. By the latter it decdtaiposes the ma^f 
ters of the sea in order to produce volcanic erup* 
laobs. The vrins in strata are caries^ or absceibes 
of the mineral kingdom, and the metals are pro. 
dttcts of rottenness and disease, to Whic'bitis 
owing that almost all of them have so bad a 
smell** 

It must,, however, be nc^ced, that these are 
what may be termed extreme examples, and that 
all geologists have not permitted themsielves to 
l)e: carried naway by suohibold or extravagant 
concq^tiobs' as those we haVe jiBt cited. Yet, 
asnong those who have pi^oceeded with more 
caution, and have not seardiadl for geological 
eauses beyond <iie established limits of physicai* 
and chemical science, there still remain much 
diversity and contradicjtiom < : 



According to one of these writers, every thing 
has been successively precipitated and deposited. 



• M* Patria has used much bgenuhj to establish thia new 
of the subject^ in several artidcfi of the tfouvcau Diciionnair^ 
tmistimt Naturelle. 
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keoAf 98 it exists atpretieot; but the fiea» which 
€oveKd all, haisTgnldnaUy ratif^d* ^ 

J^iiotber cpQceivesb that the matemls of the 
mouQtstiii are iBeefswutly wasted and ^floated 
ddwft1>y die riverSf atid oarried.tadiebottomof 
lihcf odeaot toiie th^e heated ondei^aii ehormoua 
pressure, and to form strata which shall he vio« 
lently lifted up at some future period, by the 
heat tfaait now conscdidates and hardeas diem.t 

A thtid supposes iiie And materials of the 
globe to hare been divided among aandtitude of 
sleeessiiie iakesy placed like the bendies of ao 
ampfaithratare ; iirhtcfai after hariog dq»o$ited our 
fliiefiy 'strata, have suecessively broken their 
d&esi to descend and M the basin of die oceaii<{! 

According to a fourth, tides of «even or eighfr 
hundred fathoms have carried off from time to 



* Inlus Geolog3r» Dplampthftrip assumes crystallization as 
the chief cause or agent 

^ t HuttoD, and Piayfair in his Illustrations of the Huttonian 
Theory of the Earth. Edinb. 1 802. " 

% See LamanoPi in various parts of the Journal de Fhysiquet 
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time the bottom of the ocean, throwing it up in 
luouutainB and hills on the primitive vaUies aad \ 
plains of the continent.'*^ 

A fif& conceives tbie various fragments of 
which the surface of the earth is composed to 
have fallen successively from heaven, in the inan^ 
ner of m^eoric stones^ and alleges that they still 
retain the narks of their or^n in ihe unknowil' 
species of animals whose exuviae t^hey eo]}tain«t^' 

' By a sixth, the globe is supposed to be hdl* 
low, and to oontatn in its cavity a nucleus of 
toadstone, which is dragged from one pole of the 
earth to the other by the attraction of comets, 
changing the centre of gravity, and consequent- 
ly hurrying the great body of the ocean along 
With it, so as alternately to drown the two he^ 
teii^beres* X 



^ * IMooneUf m the Jpurm^ de Pfayaiqiif. 
, f M. M. de Mnrschally in Reaeaccfafg v^^eetiog the Ori^ 
and Developement of the present State of the Earth. Gei^m^ 
1802. 

t Bertrand^ Periodical Renewal ^F theTerr^rtal Conti^ 
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§ 20. Dhersities qf the Qeolpgwal S^riemif ami 
their Causes. 

: ^ We mghtbwe tited twenty other systema^vas 
difi^rent ftwsL one another, as these just now ehu^ir 
joKnted. Andy to prevent mistake, we wi^ it to 
tie distinctly understood, that it is by no mcana 
ouf'ifitention to criticise their authors ; on'thei 
contrary, we a]:e ready to admit that these sya* 
tems have generally been conceived by men of 
science and genius, none of whom were igno- 
rant of the &ct6 on which they reasoned, and se- 
veral of whom, had made extensive journies for 
the purpose of examining them* 

Whence comes it then, that there.should be so 
much contrariety in the solutions of the same 
problem, that are given by men who proceed 
upon the same principles ? This may have been 
occasioned by the conditions of the problem 
never having been all taken into consideration ; 
by which it has remained hitherto indeterminate, 
and susceptible of many solutions — all equ?illy 
gpo4, when such or such conditions are abstract- 
ed ; and all equally bad, when a new condition 
comes to be known> or when the attention isdi- 
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rected to some known condition, which had been 
formerly neglected. 



§ 21, Statement of ^Nature and Conditions of 
the Problem to be solved. 

To quit the language of mathematics, it may 
be asserted, that almost all the authors oi these 
systems, confining their attention to certain diffi- 
oulties by which they were struck more forcibly 
than by others, have endeavoured to solve these 
in away more or less probable, and have allowed 
others to remain unnoticed, equally numerous 
and equally important. For example, the onljr 
difficulty with one consisted in explaining the 
change which had taken place on the level of the 
seas i , with another it consisted in accounting for, 
the solution of all terrestrial substances in the 
same fluid ; and with a third, it consisted in ^ew^ 
ing how animals that were natives o£ the torrid 
could live under the frigid zone. Exhausting 
the whde of their ingenuity on these questions, 
they cmiceived that they nad done every thing 
that was necessary, when they had contrived some 
method of answering them ; and yet, while they 
neglected all the other phenomena, they did not 
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always think of determining with precision Ae 
measure and extent of those which they attempt* 
ed to explain. This is peculiarly the case in re- 
gard to the secondary stratifications, which con« 
stttute^ howeviBr, the most difficult and most im- 
portant portion of the problem. It has hardly 
ever been attempted carefully to ascertain the 
superpositions of their strata^ or the connections 
of these strata with liie species^ of animals and of 
plants whose remains they inclose.^ 

Are there certain animals and plants peculiar 
to certain strata, and not found in others ? What 
are the speciea that appear first in order, audi 
^ose which succeed ? Do tfaa^ two kinds of spe* 
cies ever accompany one another ? Are there at* 
tiernationsin their appearances j or, in other words^ 
does the first species appear a second time, and 
does the second species then disappear ? Have 
these afnimals and plants lived in the places where 
tJieir exuviae are found, or have they been, 
brought there from other places ? Do all these 
ahimals and plants still continue to live in some 
part of, the earth, or have they been totally or 
partially destroyed ? Is there any constant con^ 
nection between the antiquity of the strata^ and: 
^6 resemblance or non^resembhmce of the ex^ 
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ti^mmM fm^^ to the smat^ md plaofcs tlntt 
8tiU exist I i» ihem any conaeclioiiy in regard to 
dttnfite, between the extraneow fossik iind the 
..sfeitt liviiig Off gafiized bodies which most nearly re- 
seiti!bleth€fm? May it be concluded, that the trans- 
pertatton crf^ese living organized bodies, if such 
a tiling ever happened, has taken place from 
iTotth ta south, or from east to west ; or was it 
eflfeeted by nsieans that irregularly scattered ami 
mingled them together ? And, finally, is it still 
possible to distinguish tht epochs of these trans- 
portations, by attentively examining the strata . 
which iiiclose tJM remains^ or are impiiflfted by 
their forms ? 

tfy #om ihe want of sufficient evideiici^. tliese 
^[uestiocis cannot be satisfactorily aivswered, how 
sliftil we be able to explain the catises ^ tte pre« 
9en% existhig state ^ our globe ? It is certain, 
that so far from any of these pmnts being as yet 
completely established, naturalists seem to have 
aeareely Any idea of^ the propriety of investiga- 
ting fects before ^y eonstrucft thfcir systems. 
the €ause of this strange procedure ttiay be dis« 
covered, by conindering that all gev^ogisb hither* 
to have dther be^ mere cabinet Mtio^alists^ who 
had theinselves hardly paid amy attentiob to the 
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structure of mountains^ or mere miueralagistfl^ 
who had not studied in sufficient detail the in* 
numerable diversity o£ animals, and the almost 
infinite complication of their various parts and 
organs. The former of these have only coo* 
structed systems ; while the latter have made ex» 
cellent coUecticms of observations, and have laid 
the foundations of true geological science^ but 
have been unable to raise and complete the cdi^ 
fice. 



§ 22. Of the Progress of Mineral Geology^ 

The purely mineralogical portion of the great 
problem of the Theory of the Earth has been in- 
vestigated with admirable care by Saussure, and 
has been since explained in an astonishing degree 
by Werner, and by. the numerous enlightened 
pupils of his school. 

The former of these celebrated philosophers,* 
by a laborious investigation of the most inacces- 
sible mountain districts during twenty years of 
continued research,in which he examined the Alps* 
on all sides, and penetrated through all their 
defiles, has laid open to our view the entire dis» 
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order of the primitive formations, and has clear* ^ 
ly tthced the boundaries by which they are dis« 
tinguishabie from the secondary formations. The 
other equally celebrated geologist, taking advan- 
tage of the numerous excavations in the most 
andent mining , district in the world, has fixed^ 
the laws which regulate the succession of strata, 
pointing out their respective antiquity in regard 
to each other, and tracing each of them through 
all its changes and metamorphoses. From him 
atone we date the commencement of real geo* 
logy, so far as respects the mineral natures of the 
strata : But neither he nor Saussure has defined 
tlie species of organized extraneous fossils in 
each description of the strata with that accuracy 
which has become necessary, now that the num- 
ber of animals already known has become so 
great. " 

Other naturalists, it is true, have studied the 
fossil remains of organized bodies ; they have 
collected and represented them by thousands, 
and their works certainly will serve as a valuable 
storehouse of materials. But, considering these 
fossil plants and animals merely in themselves^ 
instead of viewing them in their connection with 
the theory of the earth j or regarding their ne- 
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trifactioBB and er traneotts fo«il» as foett mrim^ 
ties, rglher Jiian as historical diocaaeniB j ar can* 
fmmg tliero8el««e8 to partial cKplaqatkiBB of tiie 
particdar bearings of each indiiridual tpeeunea 3 
they hare almost idways ne^jected to inve^igalo 
the general lav» affectbg iheir poaftion, or th«; 
relation of the extrareous foarib mtk the atrato. 
in which they are found. 



% $3.Qf t*e In^ortance ef EttraneoM Fos^ 
^' Petr^Uons^ in Gtohgy. 

The impoftance of iiiveatigattng the rdatio»» 
of extraneous fossBs with the strata in which ti»ey 
are contained, is ^uhe obvious. It is to them 
done that we owe the commencement €vea of » 
Theory of the Earth ; as, but for them, we pould 
never have even suspected that there had existed 
any successive epochs in the formation of our 
earth, and a series of different and xjonsecittive 
operations in reducing it to its present *ate. By 
them alone we are enabled to ascertain, with the 
utmost certainty, that our earth has not always 
been covered over by the same external crost j 
because we are thoroughly assured that the or- 
ganized bodies to which diesc fossil remaina be- 
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long, muBtbave lived upon ibe iui^et before 
th#f came to be bvded* w they nciw aro, »t 4 
gveftt 4€(ptlv It is ody by nn&mn of annlogyt 
diat we-baveibeea eaablod do extend to the pri*- 
ibiti^e ibnnatioBs^ the tame conclusiims whJeb 
^re Aiitnsfaed 'directly tor the seomsidmy fwrni^ 
tioQB by the eKtraneous fossils ; aod if lihere bad 
only existed formations or strata in which thpr« 
mete no extraneoua fossils^ it eq^ld n^evef have 
ijieen asseited that tinese several fisriBiatttHis had 
^Mft heea ^iriarekapeous. 

It is also owing to these en^raiieous fossilSf 
idigbt aa is the loiowledge we have hitherto ac- 
quired respecting tiiem, that we have been ena- 
bled to discover the litde t.hat.we yet know 0OQ- 
ceriiing the revolutions of our globe. From them 
we have learned, timt the strato, or atleast thc^e 
w^Mch oontain their remaios, have been quieUy 
deposited in a fluid ; that the variations ^ the 
several strata mwt have corresponded with the 
variations in the nature of the fluid ; that they 
have been left bare by the transportation of this 
fluid to some otiier piace ; and that this fact ^nutt 
have happened more than once. Nothing of all 
this could have been known with cerliaiiityt with* 
oiirt the aid of extimieoiiis fossils. 
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The Study of the mineralogical part of geoi 
logy, though not less necessary, and even a great 
deal more useful to the practical arts, is yet much 
less instructive so &r as respects the ol>jects of 
our present enquiry* We remain in utter tgdo- 
ranee respecting the causes which have given 
rise to the variety in the mineral substances of 
which the strata are composed. We are igiio^ 
rant even of the agents which may have held 
some of these substances in a state of solution ; 
and it is still disputed respecting several of theoit 
whether they have owed their origin to the agen- 
cy of water or of fire. After all, philosK^hiers are 
only agreed on one point, which is, that the sea 
has changed its place ; and this could never have 
been certainly known, but for the existence^ of 
extraneous fossils. These fossils, then, which 
have given rise to the theory of the earth, have 
at the same time furnished its principal illustra- 
tions—the only ones, indeed, that have as yet 
been generally received and acknowledged."^ 

This is the consideration by which I have 
been encouraged to investigate the subject of 
extraneous fossils. But the field is extensive $ 
and it is only a very inconsiderable portion of it 
that can be cultivated by the labour of a single 

* Note K. 
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individaal. It was neceiteary, therefei^f ,to sdec| 
ft particidar department^ and I very spon made 
my choice. That class of extraneous fossils^ 
which forms the peculiar subject of ttiis Essays 
engaged my attention at the very outset, be^ 
cause it is evidently the most fertile ii^ i^rding 
precise results, yet at the same time Icjss knowo 
than others, and richer in new object^ c^ r^ 
5earch.*t 



§ 24. High Importance of investigating the Fps$il 
Remains of Quadrupeds. 

It is obvious that the fossil remains of the 
bones of quadrupeds must lead to more rigorous 
conclusions than any other remains of organized 
bodies, and that for. several reasons. 

In tiie first place, they indicate much morp 
clearly the nature of the revolutions to which 



* My work on this subject will clearly ^how how far this 
e&qairy is yet new, notwithstanding the excellent labours of 
Camper, Pallas, Blumenbacb, Merk» Scemmerring, Rosen- 
muller, Fischer, Faujas, and other learned men, whose works 
I' have most scrupulously cited in such of my chapters as 
their researches are coanected with. 

t Note L. 
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they hftve been scibjected* The remains of shells 
eertainly indicate that the sea has once existed 
in the places where these coUections have been 
formed : But the changes wbich have taken {dace 
in their BpecieS) when ligoronsiy enquired into, 
aiay possibly have been occasioned by slight 
^hang^s in the nature of the fluid in which they 
were farmed, or only in its temperaturet and may 
even have arisen from other accidental causes* 
We can never be perfectly assured that certain 
species, and even genera, inhabiting the bottom 
of the seaj and occupying certain iixed spaces 
for a longer or shorter time» may not have been 
driven away from these by other species or ge- 
nera* 

In regard to quadropedsf, on the contmry, 
every thing is precise. The appearance of thrir 
bones in strata, and still more of their entire car- 
cases, clearly establishes that the bed in which 
they are foand must have been previously laid 
dry, or at least that dry land must have existed 
in its immediate neighbourhood. Their disap- 
pearance as certainly announces that this stratum 
must have been inundated, or that the dry land 
had ceased to exist in that state. It is from them, 
therefore, that we learn with perfect certainty 

4 
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the important £ict 4£ Ifae repeated irruptions of 
the sea upon the land, which the extraneous £Mk 
sils and other productions of marine origin could 
not of tfaemsdves have proved ; and, by a care« 
fid investigation <^tban, we may hope to ascer-^ 
tain the number tsmd the epochs i»f iikose irrup* 
tions of the sea. 

Secondly, the nature of the revolndooa nehJch 
have changed tlie surface of our earth, must have 
exerted a tnone powerful action upon terrestrial 
quadrupeds than upon marine animals. As these 
revolutions have consisted chiefly in changes of 
the bed of the sea, and as the waters must have 
destroyed all the quadrupeds which they reach- 
1^, if thdr irruption over the land was geiaeral, 
Aey must have destroyed the entire dass, or, if 
confined only to certain continents at one time^ 
they must hav^ destroyed at least all thespecies in- 
habiting these continents, withouthaving t^teisamie 
effect upon the marine animals. On the other 
hand, millions of aquatic animals may have been 
left quite dry, or buried in BewlyJbnaed strata, 
or thrown violently on the coasts, while their ra- 
ces may have been still preserved in more peace- 
ful parts of the sea, whence they might again 
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ptopagate and spread after the agitation of the 
water had ceased. 

- Thirdly, this more complete action is also more 
easily ascertained and demonstrated ; because, 
as:the number of terrestrial quadrupeds is limit- ^ 
ed, and as most of their species, at least the large 
onesy are well known, we can more easily deter- 
mine whether fossil bones belong to a species 
which still exists, or to one that is now lost. As, 
on the other hand, we are still veiy far from being 
acquainted with all the testaceous animals and 
fishes belonging to the sea, and as we probably 
still remain ignorant of the greater part of those 
which live in the extensive deeps of the ocean, it 
is impossible to know, with any certainty, whe*, 
ther a species found in a fossil state may not still 
exist somewhere alive. Hence some naturalists 
persist in giving the name of oceanic or pelagic 
shells to hekmnites andcornua'ammonis, and some 
other genera, which have not hitherto been 
found, except in the fossil state, in ancient strata ; 
meaning by this, that although these have not 
as yet been found in a living or recent state, it 
is because they inhabit the bottom of the ocean, 
&r beyond the reach of our nets. 
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S 25. Of the small Probability ^discovering neti} 
Species of the larger Quadrupeds. 

' Natur^sts certainly have neither explored all 
the continents, nor do they as yet know even all 
the quadrupeds of those parts which have been 
explored* New species of this class are disco- 
vered from time to time ; and those who have 
not examined with attention all the circumstan- 
ces belonging to these discoveries^ may allege al- 
so, that the unknown quadrupeds, whose fossil 
bones have been found in the strata of the earth, 
have hitherto remained concealed in some islands 
not yet discovered by navigatorsi or in some of 
the vast desarts which occupy the middle oS. Af- 
rica, Asia, the two Americas, and New Holland. 
But, if we carefully attend to the kinds of quad- 
rupeds that have been recently discovered, and' 
to the circumstances of their discovery, we shall 
easily perceive that there is very little chance in- 
deed of our ever finding alive those which have' 
only been seen in a fossil state. 

Islands of moderate size, and at a considerable 
distance from the large continents, have very 
few quadrupeds* ^mtf these mostly very smkll- 
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When they contain any of the larger quadrupeds, 
these mttst have been cwried to them from other 
countries. Cook and Bougainville found no 
other quadrupeds besides hogs and dogs in the 
South Sea islands ; and the largest quadt uped 
of the West India klands, when first discovered^ 
was the agautif a species of the Mcy^an animal 
apparently between tlie rat and die r^bb^ 

It is true, tiiat the great continents^ aa Asia^ 
Africa,, the two Americas, and New H^^and^ 
have large quadrupeds, and, generally speakings 
contain species proper to each : Insomuch,^ thatf 
upon discovering countries which are isolated 
&om the rest of the world, the animds they cob^ 
tain of the class of quadrupeds were found en^ 
tirely difierent from those which existed in other 
countries. Thus, when the Spaniards first pene^^ 
Ixated into South America, they did not find it 
to contain a single quadruped exactly the same 
with those of Europe, Asia, and Africa. The 
puma, the jaguar, the tapir^ the capybara, the 
lama, or glama, and vicugna^ and the whole tribe 
of sapajous, were to them entirely new animals, 
of which they had not the smallest idea* 

Similaar circumstances have itcwred in wot 
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0W1L tiaiei; \idien the cba^ts^ oi New H»lfetid Md 
die adjacent islands w^e first exammedr Tilt 
ipeciea of the kangaroo, phascohmai dasyurusi 
peramela^ phalangert or fl3nng opposufldi with the 
hairy and spinous duck-billed animals denomina- 
ted ivmV^iVicAuj BXideckidna^^ have astonished 
zoologists by presenting new and strange confor-- 
mations^ contrary to all former rules, and inca^ 
pable of being reduced under any of the Ihtmei 
systems. 

If there still remained any great conttnent ta 
be discovered, we might perhaps expect to be 
m]£lde acquainted witii new iqpecies of large quad* 
rupeds; among which some might be found 
more or^ess similar to those of which, we find thcr 
exuvias in the bowels of the earths Bui it k 
merely sufficient to glance the eye. over the amp 
of the world, and observe the innumerable direc* 
tions in which navigators have traversed the 
ocean, in order to be satisfied that there does no! 



. * These are new animals of Australasia, or New Holland, only 
recently discovered, whose strange conformations, not analo"- 
gDUs with the annuals of the old wor]d> ot of America* hav^ 
required the adoptien of new generic teroM by Cavier and ofhtf 
naturalisto« — Transl. 
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Tem0in iny large land to be discovweds unlessit 
may be situate towards the antarctic pole, where 
eternal ice necessarily forbids the existence of 
animal life. 

: . Hence, it is only from the interiors of the large 
divisions of the world already known, that we 
can now hope to procure any quadrapeds hither- 
to unknown. But a very little reflection will be 
sufficient to convince us, that our hopes from 
thence are not much better founded than from 
the larger islands. 

Doubtless, European travellers cannot easily 
penetrate through vast extents of countries 
which are either uninhabited, or peopled only 
with ferocious tribes ; and this is peculiarly the 
case in regard to Africa. But there is nothing 
to prevent the animals themselves from roaming 
in all directions, and penetrating to the coasts. 
Even although great chains of mountains may in- 
tervene between the coasts and the interior de- 
serts, these must certainly be broken in some 
parts, to allow the rivers to pass through ; and 
in these burning deserts the animals naturally 
Ibflow the courses of the rivers. The inhabitants 
of the coasts must also frequently penetrate in- 
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land along the rivers, and will quickly acquire a 
knowledge of all the remarkable living creatures, 
even to the very sources of these rivers, either 
from personal observation, or by intercourse with 
the inhabitants of the ihteriOi*. At no period of 
our history, therefore, could civili2fed nations fre- 
quent the coasts of large cotintries for any length 
of time, without gaining some tolerable know- 
ledge of all the animals tbey contained, or at 
least of such as Were any waty remarkable for 
their si2e or configuration* This reasoning is 
supported by well-known facts. Thus, although 
the ancients seem never to have passed the moun- 
tains of Imaus^ or to have crossed the Ganges 
towards the east of Asia, and liever penetrated 
far to the south of Mount Atlas in Africa, yet 
they were acquainted with all the larger animals 
of these two gfand divisions of the world j and 
if they haVe not distinguished all their species, 
it was because the similarities of some of these 
occasiofied them to be confounded together, and 
not because they had not seen them, or heard 
them talked of by others. 

The ancients were perfectly acquainted with 
the elephant, and the history of that quadruped 
is given more exactly by Aristotle than by Buf- 
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fpQ. Hiey were npt ignorant ^ven of the 41^^* 
enc^St which distinguish the elejphants of Afiripd 
from those ftf Asu(.t 

Thpy knpw the two-horned rhinoceros, which 
Dpmitiap exhibite4 in his shews at Rome, aa4 
had stamped on his medals, and of which Pau- 
s^qias has left a very good description. £ven 
the one-horned rhinoceros, s^Uhough its country 
be far from Rome, was equally known to the 
Romans ; Pompey shewed them one in the cir- 
cus, and Stxaliio hqs df^sprib^d another which he 
saw at Alexandria, t 

The hippopotamus has pot been so well de« 
scribed by the ancients as the two foregoing ani- 
mals J yet very exact represent?^tion§ of it have 
been left by the Romans in their monuments re* 
lative to Egypt, such as the statue of the l^^ile, 
the Prenestine pavement, and a great nufl[iber of 
medals. It is known ^hat this animal was fror 
quently shewn to the Romans, having been ex- 



♦ See this more particularly noticed iji the history of the 
elephant, in the second volume of my Researches into the Ex- 
traneous or Fossil Remains of Quadrupeds. 

f See the history of the Rhinoceros in my second volume. 
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hibfted ia the drcas by Scaunis^ Augustas^ An- 
tomnus^ CemmoduS) HeliogabaluS) Philip^* and 
Carinus*! 

The two species of camel, the Bactrian and 
Arabian, were both well known to the ancients, 
and are very well described and characterised by 
Aristotle.:|; 

« 
The giraffe, or camelopardalis, was likewise 

known to the ancients, one having been shewn 
alive in the circus during the dictatorship of Ju- 
lius CaBsar, in the year of Rome 708. Ten of 
them were shewn at once by Gordian IIL, all of 
which were slain at the secular games of the em- 
peror Philip4 

When we read with attention the descriptions 
given of the hippopotamus by Herodotus and 
Aristotle, which are supposed to have been bor- 
rowed from Hecatseus. of Miletus, we cannot 



* See the history of the Hippopotamus, id my second volume. 

t Calphurnii, EcI.'VI, 66. 

X Hist. Anim. lib. II. cap. I. 

f Jul. Capitol. Gord. IIL cap. 23* 
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fail to perceive that these must have been taken 
from two very different animab j one of which 
is the true hippopotamus, and the other the 
gnou, or antelope gnu of Gmelin's edition of the 
Systema Natural. 

The aper athiopicu^ of Agatharcides, whicli 
he describes as having horns, is precisely the 
Ethiopian hog, or engallo, of Buffon and other 
modern naturalists, whose enormous tusks de- 
serve the name of horns, sdmost as much as those 
of the elephant.* 

The bubalus and the nagor are described by 
Pliny J the gazella by Elian ; the orys by Op- 
pian ; and the aa;isy so early aS' the time of 
Ctesias : all of them species of the antelope 
genus. 

Elian gives a very good description of the bos 
grunniensy or grunting ox, under the name of the 
ox having a tail which serves for a fly-flappenf 

The buffalo was not domesticated by the an- 
cients J but the bos Indicus, or Indian ox of Eli- 



* -Elian. Anim. V. 27- f W. XV. 14. 
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an/ having horns sufficiently large to contain 
three amphorss, was assuredly that variety Of the 
buffalo which is now called the arnee. 

The ancients were acquamted with hornless 
oxen,f and with that African variety of the ox 
whose horns are only fastened to th^ skin^l and 
hang down dangling at the sides of the head. 
They also knew those oxen of India which could 
run as swift as horses,§ and those which are so 
small as not to exceed the size of a he-goat.^ 
Sheep also with broad tails were not unknown 
to them^ll and those other Indian sheep which 
were as large as asses.** 

Although the accounts left us by the ancients 
respecting the urus, or aurochs, the rein-deer, 
and the elk, are all mingled with fable, they are 
yet sufficient to prove that these animals were 
not unknown to them, but that the reports which 
had reached them had been communicated by ig« 
norant or barbarous people, and had not been 



* misLn. Anim. IIL 34. f Id. IL S3, 

t Id. IL £0. § Id. XV. 24. 

f Id. ibid. II Id. IIL S, 
«*Id.IV»32. 
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corrected by the actual observatkms of nlefi of 
learning. 

Even the white bear had been seen in Egypt 
while under the Ptolemies.* 

Liodff and panthers were quite oomttion at 
Rome, where they were presented by hondredd 
in the games of the circu». Even tygers^ bad 
been seen there, together with the striped hyena, 
and the nitotic crocodile. There are still pre- 
served m Rome some ancient mosaic, or tesse- 
lated pavements, containing excellent delinea* 
tions of the rarest of these animals ^ among 
which a striped hyena is very perfectly repre- 
sented m a fragment of mosaic in the Vatican 
museom* White I was &t Rome, a tesselated 
pavement, composed of natural stones, arranged 
iri the Florentine manner, was discovered in a 
gaiHfefi beside the triumphal arch of Gdiienus, 
which represented four Bengal tygers in a most 
admirable manner. ^ 

The museum of the Vatican has the figure of 
♦ Athenaeis, lib. V. 
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a ctocodll6 ifa basiJt^ almost pferfectlj rfeprfesent- 
ed, except that it has one claw too many on the 
hind-feet. Augustus it one time prei^ented thir- 
ty-six of these aniihaU to the view of the people.* 

It is hardly to be ddtibted that the hippotigris 
was the zebra, A^fiich is note only found in the 
southfefh parts of Africa.^ CaracaSIa killed one 
of thei^e in the circiis; 

It mi^ht easily be shewn also that almost all 
the tnorst remarkable species of the simicB of the 
old world have been distinctly indicated by an- 
cient writers under the names of pithech sphitu 
gesi satyti^ cephi, c^nocepkdlh or cercopitheci.X 

Hiey also knew and have described several 
very small species of gnmoersy^ e^ecially such 
of that order as possess^ any pecaliar confor- 



* Dion, lib. LV. 

f Id. LXXVIL Compare also* Gisb. Cuperi de Elepb. in 
nuitafiiiia obviis. ex. II. cap. 7. 

:|: See Lichtenst^in* Comment, de Simiamm quotquot ve- 
teribus innotuerunt formis. Hamburg. 1791. 

} Cuv?er gives this nBmei rongatrsf here translated ^atto^f, 
to the oriler deiiominared glires by Lfamflbiis, owin^ to their 
fore-teeth being peculiarly fitted for gnawing the roots, barksj 
and steins of vegetables. — Trand. 
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mationor relmarkable quality; as we find, for 
instance, the jerAoo; represented ppon the medals 
of Cyren^ and indicated under thpnameof mi^^ 
bipes, or two-legged rat. But the smaller species 
are not of much importance in regard to the ob- 
ject before us, and it is quite sufficient for the en- 
quiryin which we are engaged, to have she W3i that, 
all the larger species of quadrupeds, whiqh possess 
any peculiar or remarkable character, and whiph 
we know to inhabit Europe, Asia, and Africa, at 
the present day, were known to the ancients ; 
whence we may fairly conclude, that their silence 
in respect to the small quadrupeds, and their ne« 
gleet in distinguishingthe species which very near- 
ly resemble leach other, as the various speoies of 
antelopes and of some other genera, was occa- 
sioned by want of attention and ignorance of 
methodical arrangement, and not by any diffi- 
culties proceeding from the climates or distance 
of the places which these animals inhabited. We 
may also conclude with equal certainty, that as 
eighteen or twenty centuries at the least, with 
the advantages of circumnavigating Africa, and 
of penetrating into all the most distant regions 
of India, have added nothing in tliis portion of 
natural history to the information left us by the 
ancients, it is not at all probable that succeeding 
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ages will add louch :to the knowledge of our pos- 
terity. 

Perhaps some persons may be disposed to em- 
ploy an opposite train of argument, and to al- 
lege that the ancients' were, oot only acquainted 
with as many large quadrupeds as we are, as has 
been already shewn, but that they actually de- 
scribed several others which we do not. now 
l^iow ; that we are rash in considering the ac- 
counts of all such animals as fabulous ; that we 
ought to search for them with the utmost cace^ 
before concluding that we have acquired a com- 
plete knowledge of the existing animal creation ; 
andf in fine, that among these animals which.we 
presume to be fabulous, we may perhaps discover, 
when better acquainted with them, the actual ori- 
gin^l§ of the bones of those species which are now 
unknown. Perhaps some may even conceive that 
the various monsters, essential ornaments of the 
history of th( heroic ages of almost every na- 
tion, are precipely those very species which it was 
necessary to destroy, in order to allow the esta- 
blishment of civilized societies. Thus Theseus 
and Bellerophon must have been more fortunate 
than all the nations of more modern days, who 
have only been able to drive back the noxious 
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atiifnak into the deserts and iU-peopled regidils, 
but have never yet succeeded in exterminating a 
single species. 



§ 26. Enquiry re^tting the Fahukus Anhndls tf 

It ii ciasy to r«p)y to the foregoiiiig objection, 
by examkiifig the descriptions that are left us by 
the ^noieoAB of those unknown ahinfials, and by 
enqtiiring into their origins. Now the greater 
number o<* those^atiimate hive an origin purely 
mythological, andof thte origiw the Ascriptions 
giveti of tb6m belif the moist utfe^iiivecal marks ; 
asymaltnost aUof them-, we see merely the diflfer-* 
ent pstrts of known ^nitnails united by an un* 
bridled imagination, and in contradiction to every 
^statblisbed law of nature. 

Those which have been inven^d by the poet- 
ical faiicy of the Greeks^ have at least some 
grace aiid elegance in their composition, resem- 
bling the fantastic decorations which are still ob* 
servable on the rains of some afi^i^nt buildings, 
»Bid which have been multiplied by the fertile 
genius of Raphael in his paintings. Like these. 
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they unite &mm which fiiease the eye by agree- 
able contours and ianeiM combinatiom, bat 
which are utterly repugnant to nature and rea^ 
son ; being merely the productions of inventive 
a&4 plltyful genius^ or perhaps meant as embleai^ 
atical representations of metaphysical or moral 
propositions, veiled under mystical hieroglyphics^ 
after the Onental manner* Learned med may be 
permitted to onploy their time inA ingenuity in 
attempts to decypbtr the mystic knowledge eon^ 
cealed under the fdmis ctf* the 9phynx of Theb^ 
the p^asiis of Thessaly^ the mifiotaur of Crete^ 
or the chimera of Epints ^ bat it would be foHy 
to expect seriously to find such monsters in na^- 
ture* We might as well endeavour to ftad the 
animals of Daniel, or die bents of the Apoca* 
lyp^9 in Mme hitherto unexplored reccwea of the 
globe. Neither can we lode for the mytfaologi^^ 
cal aoifiiakhof the Persians,-*«Hcreature8 of a sdil 
bolder imagination-*Hiudi as the martiehwir or 
destroyer of men, having a baman head on the 
body of a lion, and the tail of a scorpion i* the 
griffin, or guardian of hidden treasures, half 



* Pirn. VIIL 21— Aristot.— Phot. Bibl. act 72.-^Cfctte. I«. 
diCtf— £lian« Anim. IV. 21. 
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eagle and half lion ;* or the cariazonon^ or wild 
ass, armed with a long horn on its forebead.f 

Ctesias, who reports these as actual living ani« 
inals» has been looked upon by some authors as 
an inventor of fables ; whereas he only attributes 
real existence to hieroglyphical representations. 
These strange compositions of fancy have been 
seen in modern times on the ruins of Persepolis.J 
It is problable that their hidden meanings may 
never be ascertained ; but at all events we are 
quite certain that they were never intended to 
be representations of real animals. 

Agatharcides» another fabricator of animals, 
drew his information in all probability from a si- 
milar source. The ancient monuments of Egypt 
still furnish us with numerous fantastic represen- 
tations, in which the parts of different kinds of 
creatures are strangely combined — ^men with the 
heads of animals, and animals with the heads of 



* ^Uan. Anim. 

f Id. XVL 20— Photii Bibl. art. 72.— Ctes. Indie. 

J Le Brun. Voy. to Muscovy, Persia, and India, vol. IF. 
See also the German work by M. Heeren, on the Commerce 
ef the Ancients. 
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men ; whteh have given rise tq cynocephali, sa** 
tyrs^ and sphinxes. The custom of exhibittngia 
the Bsime sculpture^ in bas-relief, men of very 
different heights* of making kings and conquer* 
ors gigantic, while their subjects and vassals are 
represented as only a fourth or fifth part of their 
size, must have given rise to the fable of the pig- 
mies. . In some comer of these monuments, Aga- 
tharcides must have disicovered his. carnivorous 
bull, whose nioutb, extending.from eai: to ear, de- 
voured ev^ry other animal that came in his way.* 
But no naturalist scarcely will acknowledge the 
4sxistence of any such animal, since nature has 
never joined cloven hoofs and horns with teeth 
adapted for cutting and devouring animal food^r 

There mayhavebeen many other figures equally 
strange with these, either amoog thqae maout 
ments of Egypt which have not been able to re^ 
isist the ravages of time, or in the.ancient temples 
of Ethiopia and Arabia, which have been desitroy- 
ed by the religious zeal of the Abyssinians and 
Mahometans. The monuments of India teem 



* Phot Bibl. art. 250.^Agatharcicl. Excerp; Hist^ cap. 39. 
—JElian. Anim. XVII. 4#.-^Pliii. VIII. 21. 
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with iuch %ures ; but the combinatiooifi in these 
are so ridiculously extravagant, that they have 
never imposed even upon the most credulous. 
MonBteiB with an hundred arms, and twenty 
heads of diflfer^it lands, are far too absurd to 
be believed. 

Nay, the inhabitants of China and Japan 
have their imaginary animals, which they repre- 
sent as real, and that too in their religious books. 
The Mexicans had them. In shprt, they are 
to be found among every people whose idolatry 
has not yet acquired some degree of refinement. 
But is there any one who could possibly pre* 
tend to discover, amidst the realities of animal 
nature, what are thus so plainly the productions 
of igporance and superstition ? And yet some 
travellers, influenced by a desire to make them- 
selves famous, have gone so far as to pretend 
that they saw these fancied beings ; or, deceived 
by a slight resemblance, into which they were 
too careless to enquiry they have identified 
these with creatures that actually exist. In their 
%yes^ hurge^ b a boon s, or monkeys, have become 
cynocephalif and sphinxes, real men with long 
tails. It is thus that St Augustin imagined he 
had seen a satyr. 
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* Bjeal anunalss observed atod described with 
eifjiii in94:;curacy» may have given rise to aoimd 
of tlie^ ideal monsters* Thus, we can have no 
doubt of the existence of the hyeQa> althotigh 
the back of this animal be not supported by a 
single honCf and although it does not change 
its 9ex yearly, as alleged by Pliny. Perhaps the 
oarnivorous bull may only have been the two- 
horned rhinoceros^ falsely described. M* do 
Weltheim considers the auriferous ants of Hero- 
dotus as the cotsac^ of modem naturalists. 

The most famous among these fabulous ani- 
mals of the ancients was the unicortu Its real ex* 
istence has been obstinately asserted even in the 
present day, or ^t least proofs of its existence 
have been eagerly sought for. Three several ani- 
mals are frequently mentioned by the ancients 
as having only one bom placed on the middle of 
the forehead^ The oryx of Africa^ having clo* 
ven hopfs, the hair placed reversely to that of 
other animalss^t its height equal to that of the 



* The Korsake, or Corsac fbx of Pallas and Pennant. — 
Trand. 
t AriitoL Ai&im. IL 1. and IIL 2.^PKn. XL 46. 
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hall/^ or even of the rbinoceros^f and said to 
resemble deer and goats in its form ;;}; the Indian 
ass, having solid hoofs ; and the tnonoceros, pro- 
perly so called»^ whose feet are sometimes com* 
pared to those of the lion,§ and sometimes to 
those of the elephant,|| and is therefore consi* 
dered.as having divided feet. The. horse uni- 
corn ^ and the bull-unicorn are doubtless both 
referable to the Indian ass, for even the latter is 
described as having solid hoofs.** We may 
therefore be fully assured that these animals have 
never really existed, as no solitary horns have 
ever found their way into our collections, except- 
ing those of the rhinoceros and narwal. 

After careful consideration, it is impossible 
that we should give any credit to rude sketches 
made by savages upon rocks. Entirely ignorant 
of perspective, and wishing to represent the out* 
lines of a straight-horned antelope in profile, they 
could only give the figure one horn, and thus 



♦ Herodot. IV. 192* f Oppian, Cyneg. 11. vers. 551. 

X Plin. VIII. 63. § PhUostrog. III. ii. 

I Plin. Vlll. 21. 

f Onesecrit. ap. Strab. lib. XV.— -aSliaD. Anira. XIII. V2, 

** Sec Pliny and Solinus. 
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they produced an oryi^ The oryxest too, tiiat 
are seen on the Egyptian monumental are no-r 
thing more, probably^ than prodacdons of tb^ 
stiff style, imposed on the sculptors of the eoiin«« 
try by religious prejudices* Several of their 
profiles of quadrupeds shew only one lore and 
one hinder leg, and it is probable tiiat the mms 
rule led them also to represent only one bora« 
Pierhaps their figures may have been copied after 
individuals that had lost one of their horns by ac^ 
cident,' a circumstance that often happens to the 
chamois and the saiga, species of the antelope 
genus, and this would be quite sufficient to esta^* 
blish the error. All the ancients, however, have 
not represented the oryx as having only one 
horn. Oppian expressly attributes two to this 
animal, and ^lian mentions one that had four."*' 
Finally, if this animal was ruminant and cloven^ 
footed, we are quite certain that its frontal bone 
must have been divided longitudinally into two, 
and that it could not possibly, as it is very justly 
remarked by Camper, have had a liorn placed 
vpon the suture. 



« iEIian. Anim. XV. H^ 
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It may beasked, however. What two-horped Qui- 
i»al could have given an idea of the oryxy in the 
forms in which it has been transmitted down to us, 
even independent of the notion of a single horn ? 
To this I answer, as ahready done by Pallas, that it 
was the straight-horned antihpe oryx of Gmelin, 
improperly named pasan by Buffi>n. This animal 
inhabits the deserts of Africa, and must frequent- 
ly approach the confines of Egypt, and appears 
to be that which. is represented in the hierogly- 
phics. It equals the ox in height, while the shape 
of its body approaches to that of a stag, and its 
straight horns present exceedingly formidably 
weapons, hard almost as iron, and sharp*potnted 
like javelins. Its hair is whitish } it has black 
spots and streaks on its face, and the hair on its 
back points forwards. Such is the description 
given by naturalists ; and the fables of th^ 
Egyptian priests, which have occasioned the in- 
sertion of its figure among their hieroglyphics, do 
not require to have been founded in nature* 
Supposing that an individual of this species may 
have been seen which had lost one pf \t& horns 
by some accident, it may have been taken as a 
representative of the entire race, and erroneously 
adopted by Aristotle to be copied by all his suc- 
cessors. All t^is is quite possible and even na« 
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turaly and gives not tilie j^mallest evidence for the 
existence of a single-horned species of antelope. 

In regard to the Indian ass^ <^ the alexi[rfiar- 
mic virtues of whose horn the ancients speak, we 
find the eastern natrons of the present day attri- 
buting exactly the same properties of counter- 
acting poison to the horn of ^the rhinoceros. 
When this horn was first imported into Greece, 
nothing probably was known respecting the ani* 
mal to which it belonged j and accordingly it 
was not known to Aristotle. Agatharcides is 
the first author by whom it is mentioned. In 
the same manner, ivory was known to the an- 
cients long before the animal from which it is pro* 
cured ; and perhaps some of their travellers may 
have given to the rhinoceros the name of Indian 
asSf with as much propriety as the Romans de- 
nominated the elephant the bull qf Lucania. 
Every thing which they relate of the strength, 
size, and ferocity of their wild ass of India, cor- 
responds sufficiently with the rhinoceros. In suc- 
ceeding tinoes, when the rhinoceros came to be 
better known to naturalists, finding that former 
authors mentioned a single-horned animal un- 
der the name of Indian ass, they concluded, 
without any examination, that it must be quite 2^ 
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distinct creature, having solid hoo& We ba^e 
remaining a detailed descripticm of the Indian 
asSy written by Ctesias j* but, as we have already 
seen that this must have been taken from the 
ruins c^ Peraepolis, it should go for nothing in 
die real history of the animal. 

When there afterwards appeared more exact 
descriptions of an animal having several toes or 
hoofs on each foot, the ancients conceived it to 
be a third species of onfe-horned animals, to which 
they gave the name of manOceros. These double^ 
and even triple references, are more frequent 
among ancient writers, because most of their 
works which have come down to us were mere 
compilations; because even Aristotle himself has 
often mixed borrowed facts with those which had 
come under his own observation } and because the 
habit of critically investigating the authorities of 
previous writers, was as little known among an* 
cient naturalists as among their historians. 

From all these reasonings and digressions, it 
may be fairly ccmcluded, that the large animals 

* JElian. Anim. IV. S2. 
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ef tbeancient contiaeni/with which we are now 
acquainted^ were known! to the ^mciciits; and 
that all the animals o£ which the ancients have left 
descEtptibnSy lind which are now unknown^ were 
inerely &buIou8^ It alscp fi>llow9, that the large 
animals of the ifaree andnttly known quarters of 
the world; » were very soon known to the people 
^a frequented thdrxsoasfts* ' 

^' It indj zha be concluded^ that no large spe« 
cies remain t(>l)e discovered in America, as there 
is no good reason that can be assigned why any 
inch should legist in that country with which we 
are unacquainted, and in fact none has been dis- 
covered there during thi'last hundred and fifty 
yeainr. ^Rte tapir, jagua*i-puina, cabiai or capi- 
bar a^ giama, vicunna, rcd-wrff, bnfl&ld, or Ame- 
rican bison, ant-eaters; sloths, and armadillos, 
are all contained in the worics of Mirgrave and 
Hernandez, as well described as in BufFon and 
even better, for Bufibn has mistaken and confu- 
sed the natural history of the ant^eaters^ has 
mixed (he description of the jaguar with that of 
the red- wolf, and has confounded the American 
bison with the aurochs, or urus, of Poland. Pen« 
nant, it is true, was the first naturalist who clear- 
ly distinguished the musk ox j but it had been^ 
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long mentioned by travellers. The cIoven-&ot- 
ed^ or Chilese, horse of Molina, has not been de- 
scribed by any of the early Spanish travellers, but 
its existence is more than doubtful^ and the au- 
thority of Molina is too susrpicious to entitle us^ 
to believe that this Aiimal actually exists. The 
Muflon of the blue motrntains-is the only Ameri- 
can quadruped of any size hitherto known, oF 
which the discovery is entirely modem ; and per- 
haps it may only have been an argaSf that had 
strayed from eastern Siberia over the ice^"* 

After all that has been said, it is quite impos^ 
sible to conceive that the enormous mmtedontea 
and gigantic megatheria^^ whose bones have been^ 
discovered under ground in North and South 
America, can still- exist alive in that quarter of 
the world. They could not fiul to be observed 
by the hunting tribes, which continually wander 



^ Tire argali had long before been mentioned by writers as 
inhabiting Kamtschatka^ thei Kiirili islands, and probably the 
north-west eoast of America and California.^ Traits/. 

f These are new names devised to characterise the animals 
of which the bones attd teeth have been found in large quanti- 
tiea in America, both in Virginia on the banks of the Ohio, 
and in Ghili and PerUt-^JraR^ 
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in all directions tiirough the wilds df America* 
Indeed : they themselves seem to be f uUy aware 
that these anindals no longer exist in their coun- 
try» as they hatre invented a fabulous account of 
their destruction^ alleging that they were all 
killed by the Great Spirit, to prevent them from 
extirpating the human race. It is quite obvious^ 
that this fable has been invented subsequently to 
the discovery of the bones ; just as the inhabit*- 
ants of Siberia have ccmtrived one respecting the 
mammothf whose bones have been found in that 
country^ alle^ng that it still lives under ground 
like the mole : and just as the ancients had their 
fables about the graves of giants, who. were 
thought to have been buried wherever, the bones 
of elephants happened to be dug up. . 

From all these considerations, it may be safely 
concluded^ as shaH be more minutely explained 
in the sequel,-^That none of the largie species of 
qiiadrupedsi whose remiuns are now found im- 
bedded in regular rocky strata, are at all similar 
to any of the known living species: — 'That this 
circumstance is by no means the mere effect of 
chance, or because the species to. which, these 
fossil bones have belonged are still concealed in 
the desert and uninhabited parts of the world, 



'68 .VfifiOBY or THE EARTH. 

«nd have hitherto escaped the observi^tito of 
travellers; but,-^Tbat this astonishing phen<^ 
lOtienon has proceeded from gaieralcauses, and 
that the careful investigaiaon of at affi>rds one of 
the best means for discovering and eEplaining 
the ns^re of the^e causes. ^ . 



4 27- Of the Difficulty of distinguishing the Fos- 
sil Bones qfQaadrujfeds^ 

While ihe study of the fossil remsuns of the 
greater quadrupeds is more datis&ctory^ by the 
deaf results which it affi>rd9» than that 4>f the re« 
mains of other animals found in a fdasil atate^ it 
is also complicated withgteater and more nume- 
rous difficulties. Fossil shells are usually found 
quite entire, atkl retaining all the Characters re- 
quisite; for comparing ihtxA with the specimens 
contained in collections of natural historyi or re- 
presented hi the works of natoralists. Evea the 
skeletona of fishea are found more or less entire, 
so that the general formb ^of their bodies can, 
for the most part^ be ascertained, and usually at 
least their generic and specific characters are de- 
terminable, as these are mostly drawn from their 
edid parts. In quadriipedSi. on the contrary, even 
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wbton their entire skeletons are fonnd, there is 
great difficulty in discovering their distinguish- 
ing characters, as these are chiefly founded upon 
their hair and colour8»* and other marks which 
Itave disappeared previous to their incru^ation« 
It is also very .rare to find any fossil skeletons of 
quadrupeds in any degree approaching to a com* 
plete state, as the strata for the most pai;t only 
contain separate bones, scattered confusedly, 
and. almost always broken and reduced to frag- 
ments, which are the only .lue^ns left to natural- 
ists for ascertaining the species or genera to 
whidi they have belonged. 

It may be stated also, that most observers, 
alarmed by these formidable difficulties, have 
psissed slightly over the fossil remains of quad- 
rupeds, and have satisOed themselves with class- 
ing them vaguely, by means of slight resemblan- 
ces, or have not even pretended to give them 
names. Hence this portion of the history of ex- 
traneous fossils, though the most important and 
most instructive, has been investigated with less 
care than any other.* 



* As I have already remarked on a forsaer occasion, it is not 
ray intention^ by these observaticms, to detract from the merits 
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Fortunately^ cottipdrative anatomy, when tho- 
roughly understood, enables us to surmount all 
these difficulties, as a careful application of its 
principles instructs us in the correspondence and 
dissimilarity of the forms of organized bodies of 
different kinds, by which each may be rigorously 
ascertained, from almost every fragment of its 
various parts and organs*^ 

Every organized individual foirifis s(n entire 
system of its own, all the parts of which mutually 
correspond, and concur to produce a certain de« 
finite purpose, by reciprocal reaction, or by com- 
bining towards the same end. Hence none of 
these separate parts can change their forms 
without a corresponding change on the other 
parts of the same animal^ and consequently each 
of these parts^ taken separately, indicates all the 
other parts to which it has belonged. Thus, 
as I have elsewhere shewn, if the viscera of an 
animal are so organized as only to be fitted for 



of Camper, Pallas, Blumcnbach, Soemmering, Merk, Faujas* 
RosenmuUer, and other naturalists, in regard to extraneous 
fossils : But, though their observations have been of great va* 
lue in my researches, and are quoted by me in every step, 
they ate in general very incomplete. 
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the digestion of receat flesh, it is alsd requisile 
that the jsiws lE^ould be so constructed as to fit 
them for devouring prey ; the daws jnitst be 
construeted for seizing and tearing it to pieces ; 
the teeth for cutting and dividing its flesh ;. the 
entire system of the limbs, or organs of mo- 
tion, for pursuing and overtdking it $ and 'the 
organs of i9ense> for discovering it at a distance. 
Nature also mttst have endowed the brftin of the 
animal with instiilicts sufficient for concealing 
itself, tfnd for laying plana to catch its necessary 
yictimSf 

Such tire the universal conditibns thstt are ixu 
dispensable in the structure of carnivorous uni'^ 
mals; and eveiy individual of .that description 
must necessarily possess them combined toge- 
ther^ as the species dould not otherwise subsists 
Under this general rule, however, there are seve- 
ral particular modifications, depending upon the 
size, the manners, and the haunts of the prey for 
which each species of carnivorous animal is des« 
tined or fitted by nature; and, from each of 
these particular modifications, there result cer- 
tain differences in the more minute conforma- 
tions of particular parts, all, however, conforma- 
ble to the general principles of structure already 



gf THBORT OF THIS^ EAUTII. 

mentioned. Hence it fbHowB^ that in eveiy one 
of their parta we discover distinct indications, 
not only of the classes and orddi^ of anknalis; 
but alsKy of their genera, and even of their spe^ 
cies^: • 

In fad^ in order that the jMf may be well 
adapted for laying hold of objects, it is neces;^ 
sary that its condyle should have a certain 
form; that the resistance, the moving fH>wer^ 
and the fulcrum, should have a certain rela- 
tive position with respect to each other ) and 
that the temporal muscles should be of a certain 
€ize: The hollow or depression, too, in' which 
these muscles are lodged, must have a certain 
depth ; and the zygomatic arch under which 
they pass must not only have a certain degree 
of convexity, but it must be sufficiently strong 
to support the action of 4he masseter. 

i 

To enable the animal to carry off its prey when 
seized, a corresponding force is requisite in the 
muscles which elevate the head ; and this neces* 
sarily gives rise to a determinate form of the ver- 
tebrae to which these muscles are attached, and 
of the occiput into which they are insertedt 
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In order that the teeth of a carnivoioiu; ani* 
xiial may be able to cut the ^b« thf&y require to 
be sharp, more or less so ii^ proportion to the 
greater or less quantity of flesh that Hibey have 
to cut* It is requisite that their roots should 
be solid and strong, in proportion to the quan- 
tity and the si^e of the bones which tliey have 
to break ih pieces. The whole of these qircum« 
stances must niecestfarily influence the develope- 
ment and form of all the parts which contribute 
to move the jaws» 

To isnable the claws of a carnivorous animal 
to seize its prey, a considerable degree of mobi- 
lity is necessary in their paws and toes, and a 
considerable strength in the claws tiiemselves. 
From these circumstances, there necessarily re- 
sult certain detemiinate forms in all the bones 
of their paws^ and in the distribution of the 
musdeB and tendons by which they are moved. 
The fore-arm must possess a certain facility of 
moving in various directions, arid consequently 
requires certain determinate forms in the bones 
of which it is composed. As the bones of the 
fore-arm are articulated with the arm-bone or 
humerus, no change can take place in the form 
and structure of the former without occasioning 



4 
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correspondent changes in the form of the latten 
The shoulder blade also, or scapula, requires a 
correspondent degree of strength in all animals 
destined for catching prey, by which it likewise 
must necessarily have an appropriate form. The 
{^y and action of all these parts require certain 
proportions in the muscles which set them in 
motion, and the impressions formed by these 
muscles must still farther determine the forms of 
all these bones. 

After these observations, it will be easily seen 
that similar conclusions may be drawn with re- 
spect to the hinder limbs of carnivorous animals, 
which reqmre particular , conformations to fit 
them for rapidity of motion in general ; and that 
similar considerations must influence the forms 
and connections of the vertebrae and other bones 
constituting the trunk of the body, to fit them 
for flexibility and readiness of motion in all di- 
rections. The bones also of the nose, of the or- 
bit, and of th^ ears, require certain fi3i:ms and 
structures to fit them for giving perfection to the 
senses of smell, sight, and hearing, so necessary 
to animals of prey. In short, the shape and 
structure of the teeth regulate the forms of the 
condyle, of the shoulder-blade, and of the claws. 
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in the same manner a? the equatipn of a curve 
regiulates all its other properties ; and^ as in |-e* 
gard to any particular curve, all its properties 
may be ascertained by assuming each separate 
property as the foundation of a particular equa« 
tion ; in the same manner, a claw, a shoulder* 
blade, a condyle, a leg or arm bone, or any other 
bone separately considered, enables 119 to disco- 
ver the <}escriptiQn of teeth to which they have 
^longed ; an4 so a^so r^oiprocally we m^y 4p* 
termine the forms of the other bones from the 
teeth. Thus, commencing our investigation by 
a careful survey of any one bone by itself, a per* 
son who is suffiqiently ipaster of the laws of or- 
ganic structure, may, as it were, reconstruct the 
whole animal to which that bone hs^d belongedt 

This principle is sufficiently evident, in its ge- 
neral acceptation, not to require any more mi- 
nute demonstration ; but when it comes to be 
applied in practice, there is a great number of 
cases in which our theoretical knowledge of 
these relations of forms is not sufficient to guide 
us, unless assisted by observation and experience. 

For example, we are well aware that all hoof- 
ed animals must necessarily be herbivorous, be* 
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cause liiey Mt possessed of no means of seizing 
upon prey. It is also evident^ having no other 
use for their fore-legs than to support their bo- 
dies^ that they have no occasion for a shoulder 
80 vigorously organized as that of carnivoroua 
animals ; owing to which, they have no clavicles 
or accromion processes, and their shouldcr-bl»des 
are proportionally narrow. Having also no oc- 
casion to turn their fore-arms, their radius it 
joined by ossification to the ulna, or is at least ar- 
ticulated by gynglymus with the humerus, Theiy 
food, being entirely herbaceous, requires teeth 
with fiat surfaces, on purpose to bruise the seeds 
and plants on which they feed. For this pur* 
pose also, these surfaces require to be unequal, 
and are consequently composed of alternate per- 
pendicular layers of hard enamel and softer bone. 
Teeth of this structure necessarily require hori- 
zontal motions, to enable them to triturate or 
grind down the herbaceous food ; and, accord- 
ingly, the condyles of the jaw could not be 
formed into such confined joints as in the carni- 
vorous animals, but must have a flattened form, 
correspondent to sockets in the temporal bones, 
which also are more or less flat for their recep- 
tion. The hollows likewise of the temporal 
bones^ having smaller muscles to contain, arci 
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narrower; and not to deejp, &c» All these cir^ 
cutustancea are deduciUe fronif each otheri; ad- 
cording to their greater or less gener^ty, mA^in 
flttcfa manner .thatlsiMBe are essentially tod ex- 
diwiiiely appropriated, to. hqofed. .quadrupeds, 
whiles other eircunisttoces, though equally ne. 
cessary to that desm{ition of animals, are not 
exclusively se^. biat msuy be found, in animals of 
dthendescriptions, where olber conditions permit 
or require their existence. 

. . . ■ i 

When we proceed to consider the difierent or- 
ders or subdivisions of the class ef hoofed ani- 
mab, and examine the modificatiom to which 
tbe general conditions^ are liable, or iBther:the 
particular conditions which are Conjoined, ac- 
cording to the respective characters of the seve- 
ral subdivisions, the reasons npbn which these 
particular conditions or rules of conformation are 
founded become less evident. We can easily 
conceive, in general, the necessity, of a more 
complicated system of digestive organs in those 
species which hare less perfect masticatory^ sys- 
tems i and hence we may presume that these! lat« 
ter animals require especially to be ruminant, 
which are in want of such or such kinds of teeth ; 
and may also deduce, from the same considera- 
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tions, the necessity of a bertaia caaibrmatlon.of 
the adophagus, and of corresponding forms iDitbe ' 
vertebrae oif the neck, ka. ^But I.doubt whcith^r 
it wcnild have been discovered, independent of 
actual observation^ that ruminant aipimaWsbbiM 
all have cloven hoofs^ and that, they should he 
the only animals having, t^at particutar qpn&sPi 
mation ; that tihe rumitiant animals only iadMHild 
be provided with horns onibeir foreheads ;:.that 
those among them which have sharp ttisfce^: or 
canine teeth, should want horns, &c. 

As all these relative conformations ace com 
stant and rq^ular, we may be assured tihat.they 
depend upon some sufficient cause; iandi ;^Bcb 
we are not acquainted with that Cause, Wejott^ 
here supply the defect of theory by observalSonv 
and in this way lay down empirical ruled dm the 
subject, which are almost as certain as those Ac^ 
duced from rational princi[^es^ especially if esta* 
blished upon careful and rqpeated observatioa.' 
Hence, any one who observes merely the print 
of a cloven hoo^ may conclude that it has been 
left by a ruminant animal, and regard the con- 
clusion as equally certain with any other in physics, 
or in morals. Consequently, this single footmark 

ctearly indicates to the observer the forms of the 

8 
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teeth, of the jaws» of the vertebra^ of all.the lei^ 
booesy thighsi shouldefsy.imd of the traok of the 
body of thd > aatmal which . left the marki It. i» 
much surer than all the marks. of Zadig. Obser* 
vation alone, independent en^tirely of general 
principles of philoflophy, is sufficient to shew that 
there certainly are secret reasons for ail these re« 
lations of which I have been speaking. 

When we have established a general system of 
these r^tUre.coi^&urmations of animals, we mit 
only discorer specific constancy, if the express 
sion may be dibwed, between certain .fsxam of 
certain organs, and certain other formii of di^er^ 
ent organs } we can aka penceive a classified 
constancy of conformattm^ an^^ a corsespondetvt 
gradation between theses ti^o.sdts of organs 
wJiich deuKmstrate thetr; mntnal influence nSpon 
each other^ almost as certainly as the piort per- 
fect deductimi of reason. ^ £br example^ the mas^ 
ticatory system is generaMy more perfisct in th0 
non^ruminant hoofed quadrupeda than it is in 
the doven^hoofed or ruminant qoadrupeds ;.ias 
the £3rmev possess inckive teeth, or tusksy oral^ 
most always both of these, in both jaw8»> The 
structure also of their feet is in g^eratmore 
complic^ltedt havmg a greater number of toes, 
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or their phalanges less enveli^d in the hoof» 
or a greater number of distinct metacarpal and 
metatarsal bones^ or more numerous tarsal bones^ 
or the fibula more completely distinct from the 
tibia : or, finally, that all these enumerated cir* 
cumstances are often united ia the same species 
of animal. 

It is quite impossible to assign reasons for 
these relations ; but we are certain that they are 
not produced by mere chance, because, when- 
ever a cloven-hoofed animal has any resemblance 
in the arrangement af its teeth to the animals we 
now speak of, it has the resemblance to them al- 
so in the arrangement of its feet. Thus camtls, 
which have tusks, and also two or four incisive 
teeth in the upper jaw, have one additional bone 
in the tarsus, their scaphoid and cuboid bones 
not being united into one ; and have also very 
small hoofs, with corresponding phalanges, or 
toe-bones. The musk animals^ whose tusks are 
remarkably conspicuous, have a distinct fibula as 
long as the tibia ; while the other cloven^footed 
animals have only a small bone articulated at the 
lower end of the tibia, in place of a fibula. We 
have thus a constant mutual relation between 
the oirgans or conforpaations^ which appear to 
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have no kind of connection with each other: and 
the gradations of their forms inyariably corre* 
spond, even in those cases in which we cannot 
give the rationale of their relations* 

• 3y thus employing the method of observation, 
where theory is no longer able td direct our 
views, we procure astonishingresults. The 9niall* 
est fragment of bone, even the most apparently 
insignificant apophysis, possesses a fixed and de- 
terminate character, relative to the class, order, 
genus, and species of the animal to which it be- 
longed } insomuch, that, when we find merely 
the extremity of a well-preserved bone, we are 
able, by careful examination, assisted by anala« 
gy and exact comparison, to determine the spe- 
cies to which it once belonged, as certainly as if 
we had the entire animal before us. Before ven« 
turing to put entire confidence in this method of 
investigation, in regard to fossil bones, I have 
very frequently tried it with portions of bones 
belonging to well-known animals, and always 
with such complete success, that I now enter- 
tain no doubt with regard to the results which it 
affi>rds. I must acknowledge that I enjoy every 
kind of advantage for such investigations that 
could possibly be of use, by my fortunate situa- 
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tion in the Museum oi* Natural Histtory ; and, 
by assiduous researches for nearly fifteen years, 
I have collected skeletons of all the genera and 
sub-genera of quadn:q[>ed8» with those of many 
species in some of the genera, and even of seve- 
ral varieties of some species. With these aids, I 
have found it easy to multiply comparisons, and 
to verify, in every point of view> the apfdication 
of the foregoing riiles* 

. We cannot, in the present Essay, enter into a 
more lengthened detail of this method, and must 
refer for its entire explanation to the large work 
on Comparative Anatomy, which we propose to 
ptibUi^ very soon, and in which all its laws will 
be explained and illustrated. In the meantime, 
the intelligent reader may gather a great num«r 
ber of these from the work now laid before him, 
if he will take the trouble of attending to all the 
applications which we have made of them. He 
will there find that it is by this method alone 
that we have been guided, and that it has al- 
molsit always been sufficient for the purpose of 
referring every fossil bone to its peculiar species, 
if belonging td 6ne that still exists ; to its genus, 
if belonging to an unknown species; to its or^ 
der, if belonging to a new genus; and, finally, to 
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its/daas^ if belonging to an unknown order : 
Andv in these, three latter predipame^ts, to as- 
sign to it the proper cfaaracteis for distinguish 
iiig it from the nearest resiemblflig orderfii; gene* 
n, atidispeeieis. Before the cbmmeneeinent of 
these wsearchesy notumlists ha4 ^iiii ^o more 
timcf this in regard evenl to sujch^wMinal remains 
as wer^ found in anentire stpte;' ^ 



§ S8* Remits. if thf^ Re^earvkes reqfecting the 
.. .Fossil Bona tff QM4rupedsJ^ 

In tbii^ manner we. have ascertained and clas* 
sified the fossil reinaiils of seventy-eight different 
quadrupeds, ii\ the viiiparous and oviparous 
classes. Of these, forty-nine are distinct species 
hitherto entirely unknown ta naturalists. Eleven 
or twelve others have such entire resemblance 
to species already known, as to leave ncr doubts 
whatever of their identity $ and the remaining 
^xteen or eighteen have considerable traits of 
resemblance to known species, but the compari- 
son of these has not yet been made with so much 
precision as to remove all dubiety. 



* Note M. 
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Of the isrty^aine new or hitherto unknown 
specie39 twenty-seven are necessarily referable to 
se^en. new genera ; vfhUfc the other twenty-two 
new spedes bel6ng to.sixteen generator sub. 
^pera, already known* The whdle number of 
genera and sub-genera to nrhich the fossil re- 
IIUUII8 <if fquadiu hitherto investigated are 
referable, are tbirty-sixt including those belong- 
ing both to known and unknown species. 

*Of these seventy-eight species, fifteen which 
belong to. eleven genera or sub-genera, are ani- 
mals belonging to the class of oviparous quadru- 
peds; .while the remaining sixty-three belong to 
the mammi&irous class. Of these last, thirty- 
two species are hoofed animals, not ruminant, 
and reducible to ten genera; twelve are rumi- 
nant animals, belonging to two genera; seven 
2Lve gfiawerSf referable to six genera; eight are 
carnivorous quadrupeds, belonging to five gene- 
ra; two are. toothless animals, of the sloth ge- 
nus ; and two are amphibious animals of two 
distinct genera.* 



* As the author has already referred fifteen other species 
to what he terms the oviparous class of quadrupeds^ the two 
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S fl9. Relations qftht Specks of Foml Bones, with 
the Strata m which ihey, art found. 

Notwithstanding the coti^derable nujnber of 
.these fossil bottes already discovered and ascer« 
tained^ it iwould be premature to attempt esta- 
blishing, any conclusions deduced from them in 
regard to the theory of the earth, as theyare not 
in sufficient propoftipn to the entire number of 
genera and species which, in all probability, are 
t)uried ill the strata of the earth. Hitherto the 
bones of . th^ ; larger specie^. have chiefly been 
collected, as more obvious to the labourers, 
while those of sn^aller animals are usually ne- 
glected, unless when they fall by accident in 
the way qf a naturalist, or when some other re- 
markable circumstance such as their extreme 
dbundance in any particular place, attract^ even 
the attention of common people. 



wwpW^itiim animalf here mentioned probably belong to; the or- 
der of cetaceous mammiferous anioialS) and not to the amphi* 
bkeof^e LinriDean system. — Transl. 
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The most important consideration, that which 
has been the chief object of my researches, and 
which constitutes their legitimate connection with 
the theory of the earth, is to ascertain the parti* 
cnlar strata in which each of the species was 
found, and to enquire if any of the general laws 
could be ascertained, relative either to the 200^ 
logical subdivisions, or to the greater or less 
resemblance between these fossil species and 
those which still exist upon the earth. 

H16 laws already recognised with respect to 
these relations are very distinct and satis&ctory. 

It is, in the first place, clearly ascertained, that 
the oviparous quadrupeds are found considerably 
earlier, or in more ancient strata, than those of 
the viviparous class. Thus the crocodiles Of 
Honfleur and of England are found underneath 
the chalk. The monitors of Thuringia would be 
still more ancient, if, according to the Weme« 
rian school, the copper-slat^ in which they are 
contained, along with a great number of fishes 
supposed to have belonged to fresh water, is to 
be placed among the most ancient strata of the 
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secondary or flastz formations. The great alii- 
gatons, or crocodiles, and the tortoises of Maes- 
tricht, are found in the chalk fbrmation ; but 
tliesie are both marine animals. 

llii9 earliest appearance of fossil bones !teems 
to indicate, that dry lands and fresh waters must 
have existed before the fbrmation of the chalk 
strata. Yet neither at that early epoch, nor du- 
ring the fbrmation of the chalk strata, tor tveU 
for a long period afterwards, do' we find any fbi|^ 
sil remains of mammiferous larid-quadrupeds« 

We begin to find the bones of mammiferous 
sea-animals, namely, of the lamantin atid of seals, 
in the coarse shell limestone which immei&itely 
covers the chalk strata in the iielghbdtt^hdod <tf 
I^arls. But no bones of hiamnfifei^oiis Iand-<|iui^ 
drupeds are to be found' in that formation ; ttiid 
notwithstanding the most careful investigatfons^ 
I have never been able to' discover th'<fcslighteis^ 
tracids of this class, except in the fotmatibnii 
which lie dVer the coarse lim^tone strata ; hilt 
Immediately on teaching these more rec^t f6i^> 
mations^ the boiiesbf li^nd-^^^lad^upedil'are dis- 
covered In great abuiidknde. * ' 

As it is reasonable to believe that shells and 



108 THBORT OF THE EARTH. 

iigh did not exist at the period of the formation 
of the primitive rocks» we are also led to con- 
clude that the oviparous quadrupeds began to 
exist along with the fishes^ and . at the com* 
mencement of the period which produced the 
secondary formations ;. while the land*quadru- 
peds did not appear upon the earth till long 
afterwards, and until the coarse shell limestone 
had been already deposited, which contains the 
greater part of our genera of shells, although of 
quite different species from those that are now 
found in a natural state. 

It is remarkable that those coarse limestone 
strata, which are chiefly employed at Paris for 
building, are the last formed strata which indi- 
cate a long and quiet continuance of the water 
of the sea above the surface of our continent 
Above them, indeed, there are found forma- 
tions containing abundance of shells and other 
productions of the sea ; but these consist of al* 
luvial materials, sand, marie, sandstone, or clay» 
which rather indicate transportations that have 
taken place with some degree of violence, than 
strata form^ by quiet depositions; and where 
some regular rocky strata, of inconsiderable ex- 
tent and thickness, appear above or below these 
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alluvial foiTHations, tfaey generally; bear the marks 
of having been deposited from fresh water. 

AH the known specimens of the bones oi 
viviparous land quadrupeds^ have either been 
found in these formations from fresh. Ivater, or 
in the alluvial formations ;. whence there is eve- 
ry reason to conclude that these animals have 
only, begun to exist, or at least to leave their 
remains in the strata of our earth, since the last 
retreat of the sea but one, and during that state 
of the world whicb preceded its last irruption. 

There is also a determinate order observable 
in the disposition of these bones- in regard to 
each other, which indicates a very remarkable 
succession in the appearance of the different 
species. AH the genera' which are now un- 
known, as thepalaotherioj anaplotheriajhc, with 
the localities of which we are thoroughly ac- 
quaintcfd, are found in the most ancient of those 
formations of which we are now treating, or 
those which are placed directly over the coarse 
limestone strata. It is chiefly they which occu- 
py the regular strata that have been deposited 
from fresh water^ or certain alluvial beds of very 
ancient formation, generially composed of sand 
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and rounded pebbles ; which were perhaps the 
earliest alluvial formations of the ancient worlds 
Along with these there are also found some lost 
species of known genera^ but in small numbers ; 
together with some oviparous quadrupeds and 
lonje fish, which appear to have been inhabit^ 
ants of fresh water. The strata containing 
these are always more or less covered with al- 
luvial formations, filled with shells and other 
productions of the sea. 

The most celebrated of the unknown species 
belonging to known genera, or to genera nearly 
allied to. those that are known^ aa the fossil ele- 
phant, rhinoceros, hippopotamus, and mastodoPh 
are never found along with the more ancient 
genera ; but are only contained in alluvial forma- 
tions, sometimes along with sea^shells, and some- 
times with fresh-water shells, but never in regu- 
lar rocky strata. Every thing found along with 
these species is either, like thrai, unknown, or 
at least doubtfiiL 

Lastly, the bones of species which are appa- 
rently the same with those that still exist alive, 
are never found except in the very latest alluvial 
depositions, or those which are either formed on 
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the sides of rivers, 6r oq the bottdma of aocient 
lakes or marshes now dried up, or in the #^1}* 
stance of beds of peat, or in the fissures and 
qaverns of certain rq^ks, or at small^ depth^.be. 
low the present surface, in p|a^s where th^y 
may havQ been overwhelmed by debris^ or,even 
buried by iP^n • And, although these bones are 
the most rpcent of all, they are alnp^)st al'^ays, 
i)wing to; their siipei^cial situation, the worst 
p]i?esfervied«. . . • . ..;;•;.. ..,..' :. 



vJt^mMstoot, however, be thought tlitfc this 
<;)^^ifi<;atioQ of the various jp^ijtieral repositories 
is as certain as that of the species, and.tfaiatit 
has nearly th^same char$M:ter,^ demon^r^tto^., 
Many reasons might be assigned to shew 4^9^ 
this coi^d Qpt be the case. AU the dtt&tfsmfh 
tioqs of specks have been mad^^ either byjp€Safl$, 
of the bo9.<5s^tfe?tiiselves, or from good %Mi|?e9 j 
whj^reai it has been iippossible ^r me personally 
to e:$ainine the places id whioh these bofies.were 
found. Indeed, I have often been reduced to the. 
necessity of satisfying myself* with vague and am-, 
biguous accounts^ ^en by persons who. did Oot 
know well what was necessary to be noticed ; 
and I have stiU more frequently been unable to 
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{Procure any information whatever on the sub- 
ject* 

Secondly, these mineral r^oditorie^are subject 
to iiifiiiitely greater doubts inf regard to their suc^ 
cessive formations, ^:han ai^ the fossil bones r*- 
specting their arrangement and ^ determination. 
The same f^rmatioit may seem recent in those 
places where it happens to be superficiali and 
ancient where it has been covered over by suc- 
ceeding formations. Ancient formations may 
have been transported, into new< situations by 
means of partial inundations, and may thus have 
covered over recent formations containing bones ; 
they may have been carried over them by debris 
so as to surround these recent bones, and may 
have mixed with them the productions of the 
ancienft sea, which they previously contained. 
Anciently-deposited bones may have been wash- 
ed out from their original situations by the wa- 
ters, and been afterwards enveloped in recent 
alluvial formations. And, lastly, recent bones 
may have fallen into the crevices and caverns of 
ancient rocks, where they may have been cover- 
ed up by stalactites or other incrustations. In 
every individual instance, therefore, it becomes 
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Decenary to examise iiii4 appreciate all these 
ckciniiftUnceSf which might otiierwise conceal 
the real ocigin of extraneous fossils ; and it rare* 
Ij happens that the people who found these fossil 
bones wer^ aware o£ this necesMty^ aiid coose* 
quently the truQ characters of their repositories 
have almost always been overlooked or misun- 
derstood. 

Thu dly» there are still some 4oub!tfu} species 
of these fossil bones» which must occasion more 
or less uncertainty in the result of our researches, 
until they hlkve been Iciearly ascertain^ l%us 
the fossil bones of horses and buffiiloe3f whiiQh 
have been Ibund along with those of dephants^ 
have not hitherto presented sufficiently dJKtinat 
specific characters; and such geologists as are 
disinclined to adopt the successive epix:hs which 
I have endeavoured to establish in regard to 
fossil bones, may for many years draw from 
thence an argument against my system, so much 
the mo!:e convenient as it is contained in my own 
work. Even allowing that these epochs are lia« 
Ue to some objections, &om such as have light- 
ly considered some particular fact, I am not the 
less satisfied that those who shall take a compre* 
h^nsive view of the phenomenal will not be 

H 
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checked by inconsiderable and partial difficul- 
ties, but will be led to conclude, as I have done, 
that there has. at least been one succession, and 
very probably two, in the class of quadrupeds, 
before the appearance of those races which now 
inhabit the surface of our globe. 



§ SO. Proofs that the extinct Specks of Quadru- 
peds are not Varieties of the presently existing 
Species. 

The following objection has already been start- 
edr against my conclusions. Why may not the 
presently existing races of mammiferous' land- 
quadrupeds be mere modifications or varieties of 
those ancient races which we now find in the 
fossil state, which modifications may have been 
produced by change of climate and other local 
circumstances, and since raised to the present 
excessive difierence, by the operation of similar 
causes during a long suecession of ages ? 

This objection may appear strong to those who 
believe in the indefinite possibility of change of 
forms in organized bodies, and think that during 
a succe^ion of ages, and by alterations of habi- 
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tudes, all the species may change into each other, 
or one of them give birth to all the rest Yet to 
these persons the following answer may be givea 
from their own system : If the species have 
changed by degrees, as they assume, we ought 
to find traces of tfiis gradual modificalioD. Thus, 
between the palceotherium and the species of our 
own days, we should be able to dkcowzt some 
intermediate forms j and yet no such Jiscovcry 
has ever be^i mslde. Since the bowels of the 
earth have not preserved monuments of this 
strange genealogyi we have a right to conclude, 
Thftt the ancient and now extinct species were 
as permanent in their forms and characters as 
those which exist at present'; or at least. That the 
catastrophe which destroyed them did not leave 
sufficient time for the production of the dianges 
that are alleged to have taken place. ! 

In order to reply to those naturalists who ac- 
knowledge that the varieties of animals are re- 
strained by nature within certain limits, it would 
be necessary to examine how far these limits ex- 
tend. This is a very curious enquiry, and in it- 
self exceedingly interesting under a variety of 
relations, but has been hitherto very little attend* 
ed to. It requires that we should define accu-^ 
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ntdy what is, or ought to be, understood by the 
word Bpeciesy which mny be thus expressed ;-— 
A dpedes camprebemis mU tks iniividmls wfiich 
descend Jrom each at kerf or from a, cammpn pa- 
wrttageyOnd thoserwhick t^^emble them a* mwh 
as th^ do each other. Ti\m» the dilflSsreilt rtices 
which they have geaerated £rom them sire con- 
sidered as vnrieties but of one specie^. Our ob- 
servationsy therefore, respectii^ the diflfereuces 
between the ancestors and the descendants, are 
the only rules by which we cai) judgp on tlus 
subject J all other eonsidenitions b^iig merely 
hypothetical, and destitute of proofs T^kipg t}ie 
word mrietff in this limited sieQse, we observe 
that tjie:difierences which constitute this yfixkty 
depend upon determinate circumsts^ocesi and 
that their extent increases in proportion to the 
intensity of the circumstances which occasion 
them* 

Upon these principles it may be observed, 
that the most superficial characters are the most 
variaA)le« Thus colour depends much upon light ; 
thickness of hair upon heat i si^e upop abun- 
dance of food, &c. In wild animals, however, 
even these varieties are greatly limited by the 
natural habits of the animal, which does nqt )vil- 
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Itngly migrate from the placed where it findu in 
doMtieftit quantity What isi necessiEirf for the sajii 
port of iB species, and does not even extend its 
haunts 'to any great distances, unless it also find^ 
all these circumstances conjoined. Thus, aU 
though the wolf and the fox inhabit all the cli- 
<nates from the torrid to the frigid ^one^ w6 
hardly find any other differences among thiem^ 
through the whole of that vast space, than a lit- 
tle more or a little less beau^ in their furs. 1 
have compared tlie skulls of foxes from the most 
northern regions and from £gypt with those of 
France, and found no differences but what might 
naturally be expected in different individuals; 
The more savage animals, especially those which 
&re carnivorous, being <^onfined within narrower 
limits, vary still less ; and the only difference he^ 
tween the hyena of Persia and that of Morocco^ 
consists iii a thicker or a thinner mane* 

Wild animals which subsist upoh herbage feel 
the influence ol^dimate a little more extensively, 
because there is added to it the influence of food^ 
both in regard to its abundance and its qualitj^. 
Thu9 the elephants 6f one forest are larger thai! 
those of another j their tusks alto grow some- 
what longer in places where their food may hap- 
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pen to be more favourable for the production of 
the substance of ivory. The same may take 
place in regard to the horns of stags and rein* 
deer. But let us examine two elephants the 
most dissimilar that can be conceived, we shall 
not discover the smallest difference in the num- 
ber and articulations of the bones, the structure 
of the teeth, &c. 

Besides, the species (tf herbivorous animals, in 
their wild state, seem more restrained from mi- 
grating and dispersing than the carnivorous spe-^ 
cies, being influenced both by climate and by the 
kind of nourishment which they need. 

Nature appears also to have guarded against 
the alterations of species which might proceed 
from mixture of breeds, by influencing the va- 
rious species of animals with mutual aversion 
from each other. Hence all the cunning and all 
the force that man is able to exert is necessary 
to accomplish such unions, even between species 
that have the nearest resemblances. And when 
the mulcTbreeds that are thus produced by these 
forced coi^junctions happen to be fruitful, which 
is seldom the case, this fecundity never con- 
tinues beyond a few generations, and would not 
11 
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probably proceed so far, without a continuance 
of the same cares which excited it at first. Thus 
we never see in a wild state intermediate pro-, 
ductions between the hare and the rabbit, be- 
tween the stag and the doe, or between the mar- 
tin and the weasel. But the power of man 
changes this established order, and contrives to 
produce all these intermixtures of which the va- 
rious species are susceptible, but which they 
would never produce if left to themselves. 

The degrees of these variations are propor- 
tional to the intensity of the causes that produce 
them, namely, the slavery or subjection under 
which those animals are to man. They do not 
proceed far in half-domesticated species. In the 
cat, for example, a softer or harsher fur, more 
brilliant or more varied colours, greater or less 
size — these form the whole extent of the varie- 
ties in the species ; the skeleton of the cat of 
Angora differs in no regular and constant circum/- 
stances from the wild cat of Europe. 

In the domesticated herbivorous guadrupeds, 
which man transports into all kinds of climates, 
and subjects to various kinds of management, 
both in regard to labour and nourishment, he 
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procures certainly mwe conriderable Tariattons, 
but still they are all merely superficial. Greater 
or less size ; longer or shorter homs^ or even the 
tranfc of these entirely ; a hump of fat, larger or 
smaller, on the shoulder ; these form the chief 
differences among particular races of the bos 
taurusf or domestic black cattle ; and these di& 
ferences continue long in such breeds as have 
been transported to great distances from the 
countries in which they were originally produced', 
when proper care is taken to prevent crossing. 

The innumerable varieties in the breeds of 
the om aries^. or common sheep, are of a similar 
nature, and chiefly consist in differences of their 
fleeces, as the wool which they produce is a very 
important object of attention. These varieties^ 
though not quite so perceptible, are yet suffi- 
ciently marked among horses. In general the 
forms of the bones are very little changed ; their 
cotinections and articulations, and the form and 
structure of the large grinding teeth, are invari* 
ably the 9ame. The small size of the tusks in the 
domesticated hog, compared with the wild boar 
pf which it is only a cultivated variety, and the 
junction of its cloven hoofs into one solid hoof, 
observable in some races, form the extreme point 
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of the differences which ifian has been able to 
produce among herbivorous domesticated quad- 
rupeds. 

The most remarkable effects oi the infiuence 
of man are produced upon that animal which he 
has reduced most completely under subjection. 
Dogs have been transported by mankind into 
every part of the world, and have submitted their 
actions to his. entire dhrection. Regulated in 
their sexual unions by the pleasure or caprice of 
their masters, the almost endless varieties of dogs 
differ from each other in colour ; in length and 
abundance of hair, which is sometimes entirely 
wanting ; in their natural instincts; in size, which 
varies in measure as one to five, amounting, in 
some instances, to more than an hundred fold in 
bulk ; in the forms of their ears, noses, and tails^; 
in the relatii^ length of their legs ; in the pr^ 
gressive developement of the brain in several of 
the domesticated varietiec^ occasioning alteiu- 
ttons, jeven in the form of the head ; some of them 
having long slender muzzles with a flilt fore- 
head f others having short muzzles, with the 
forehead convex, &c. insomuch that the apparent 
differences between a mastiff and a water-spaniel, 
and between a greyhound and a pug-d<^, are 
even more striking than between almost any of 
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the ivild species of a genus. Finally, and this 
may be bonsidered as th^ maximum of known 
variation in the animal kingdom, some races of 
dogs have an additional claw on each hind-foot, 
with corresponding bones of the tarsus ; as there 
sometimes occur in the human species some fa- 
milies that have six fingers on each hand. Yet, 
in all these varieties, the relations of the bones 
with each other remain essentially the same, and 
the form of the teeth never changes in any per- 
ceptible degree, except that in some individuals 
one additional false grinder occasionally appears, 
sometimes on the one side, and sometimes on the 
other.* 

It follows from these observations, that ani- 
mals have certain fixed and natur^il characters, 
which resist the effects of every kind of influ- 
ence, whether proceeding from natural causes 
.or human interference; and we have not the 
.s«naUest reason to suspect that time has any more 
effect upop them than climate. 



* See, in the Annals of the Museum, XVIII. S33.> a me- 
moir by my brother on the varieties of dogs, which he drew 
up at my request, from a series of skeletons of all the varieties 
of do£S| prepared by me expressly on purpose. 
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I am well aware that some naturalists lay pro- 
digious stress (Hi the thousands of years which 
they can call into action by a dash of their pens. 
In such matters, however, our only way of judg* 
'ing as to the effects which may be produced by 
a long period of time, is by multiplying, as it 
were, such as are produced by a shorter known 
time. With this view I have endeavoured to 
collect all the ancient documents respecting the 
forms of animals ; and there are none equal to 
those furnished by the Egyptians, both in regard 
to their antiquity and abundance. They have 
not only left us representations of animals, but 
even their identical bodies embalmed and pre- 
served in the catacombs. 

I have examined with the greatest attention 
the engraved figures of quadrupeds and birds 
upon the numerous obelisks brought from Egypt 
to ancient Rome ; and all thsete figures, one with 
another, have a perfect resemblance to their 
intended otyects, such as they still are in our 
days. 

My learned colleague, M. Geoffroy Saint Hi- 
laire, convinced of the importance of this re- 
search, carefully collected in the tombs attd 
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temples of Upper and Lower Egypt as many 
mummies of animals as be could procture. He 
has brought home the mummies of cats» ibises, 
birds of prey, dogs^ monkies, crocodiles, and 
the he^ of a bull ; and after the most attentive 
and detailed examination, not the smallest 
difference is to be perceived between these ani- 
mals and those of the same species which we 
now see^ any more than between the human 
mumndies and the skeletons of men of the pre* 
sent day. Some slight differences are discover- 
able between ibis and ibis, for example, just as 
we now find difibrences in the descriptions of 
naturalists } but I have removed all doubts on 
that subject, in a Memoir on the Ibis of the an- 
cient Egyptians, in which 1 have clearly shewn 
that this bird is precisely the same in all respects 
at present that it was in the days of the Pha- 
raohs.* I am aware that in these I only cite 
the monuments of two or three thousand years 
back ; but this is the most remote antiquity to 
whieh we can resort in such a case. 



* In that dissertation^ the ibis of the aiicient Egyptians is 
shewa to be a species of numenius, or corlev) denominated 
by Ciivier numenius ibis ; the same bird described in Brace's 
Travels under the name o{ abu-hannes.'^TransU 
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From idl these wdUrestablidied factaf there 
does not seem to be the smallest founditioii tor 
supposipg, that the new genera which I hatve 
discovered or established among extraneous fq^ 
rnlSf such as the pataotherium^ anophtherkmf me^ 
gahmyXf mastodofh pterodactiflis, &c. have ever 
been the sources of any of our present animsby 
which only differ so fitr as they are influenced by 
time or climate. Even if it should prove true» 
which I am &r from believing to be the case, 
thiEit the fossil dephants^ rhtnoceiroses, elks, and 
bears, do ttot dififer farther from the presently 
existing species of the sam^ ;genera, than the 
present races of dogs differ among themselves, 
this would by no means be a sufficient reason to 
conclude that they were of the same species ; 
since the races or varieties of dogs have been in* 
fluenced by the trammels of domesticiQr, which 
these other animals never did, and indeed never 
could experience. 

Farther, when t endeavour to prove that the 
rocky strata contain the bony remains of seve- 
ral genera, and the loose strata those of several 
species, all of which are not now existing ani- 
mals on the face of our globe, I do not pretend 
that a new creation was required for calling our 
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piiesent races of animals into existence. I only 
uige that they did not anciently occupy the 
same places, and that they nrnst have come from 
s(Hne other part of the globe. Let tis suppose,' 
for instance, that a prodigious inroad of the sea^ 
were now to cover the continent of New HoU 
land with a coat of sand and other earthy mate- 
rials j this would necessarily bury the carcases of 
many animals belonging to the genera of kangu-' 
roOf phascoloma^ dasyuruSf peramelat ftyi^g'fhaf 
langerSy echidna, and omithorynchus, and would 
consequently entirely extinguish all the species 
of all these genera, as not one of them is to be 
found in any other country. Were the same re- 
volution to lay dry the numerous narrow straits 
which separate New Holland from New Guinea, 
the Indian islands, and the continent of Asia, a 
road would be opened for the elephants, rhino- 
ceroses, bufTaloes, horses, camels, tigers, and all 
the other Asiatic animals, to occupy a land in 
which they are hitherto unknown. Were some 
future naturalist, after becoming well acquaint- 
ed with the living animals of that cpuntry in this 
supposed new condition, to search below the 
surface on which these animals were nourished^ 
he would then discover the remains of quite dif« 
ferent races. 
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What New Holland would then be, under 
these hypothetical circumstances, Europe, Sibe- 
ria, and. a large portion of America, actually 
now are. Perhaps hereafter, when other coun- 
tries shall be investigated, and New Holland 
among the rest, they also may be ibilnd to have 
all undergone similar revolutions, and perhaps 
may have made reciprocal changes of animal 
productions. If we push the former supposi- 
tion somewhat farther^ and, after the supply of 
Asiatic animals to New Holland, admit that a 
subsequent catastrophe might overwhelm Asia, 
the primitive country of the migrated animals, 
future geologists and naturalists would perhaps 
be equally at a loss to discover whence the then 
living animals of New Holland had come, as we 
now are to find out the original habitations of 
our present fossil animals. 



§ 32. Proofs that there are no Human Bones 
in a Fossil State. 

I now proceed to apply the previous reason- 
ings to the human race. It is quite undeniable 
that no human remains have been hitherto dis- 
covered among the extraneous fossils j and this 
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furnishes a strong proof tb^t the extinct nices 
which are now found in a fossil state^ were not 
v^eties of known species, since they never 
could have been subjected to human influence. 

WhiQn I asdert that human bones have not been 
hitherto found among extraneous fossikf I must 
be understood to speik of fOsBils, or petrifactions, 
properly so called : As in peat depositions or turf 
bogs, and in alluvial form^U^ions, as well as in an- 
cient burying-groundst the bones of men with 
those of horses, and other ordinary existing spe^ 
cies of animals, may readily enough be found ; 
but among the fos&il pabeothcria^ the elephjants, 
the rhinoceroses, &c. the smallest ^agment of 
human bone has never been detected. Most of 
the labourers in the gypsum quarries about Pa- 
ris are firmly persuaded that the bones th^y con* 
tain are in a great part human : but after having 
seen and carefully examined many thousands of 
these bones, I may s^ely affirm that not a single 
fragment of them hz& tvet belonged to our spe- 
cies. 

I carefully exmnined at Favia the collection of 
extraneous fossil bones brought there by Spal- 
knzaai frodi the island of Cerigo j and, not- 
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withstanding the assertion of that celebrated ob- 
server^ I affirm that there is not a single frag- 
ment among them that ever formed part of a 
human skeleton. 

In my fourth volume, the homo diltwii testis of 
Scheuchzer is restored to the proteust its true ge- 
nus ; and in a still more recent examination of it 
at Haerlem, allowed me by the politeness of M. 
Van Marum, who even permitted me to unco- 
ver some parts that were before enveloped in the 
stone, I obtained decisiveproof of what I had be- 
fore announced. 

:Aiiipiig the fossil bones discovered at Cron- 
st%dt» the fragment of a jaw, together with some 
articles of human manufacture, was found ; but 
it i$,¥rell< known that the ground was dug up 
wilbput any precautions, and no notes were ta- 
ken of the different depths at which each article 
waa found. Everywhere else, the fragments of 
bone considered as human have been found to 
belong to some animal, either when the frag- 
ments themselves have been actually examined, 
or even when their engraved figures have been 
inspected. Such real human bones as have been 
found in a fossil state, belonged to bodies which 
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had fallen into crevices of rocks, or had been 
left in the forsaken galleries of ancient mines, 
and'Were covered up by incrustation. The same 
has been the case with all articles of human fa- 
bric. The pieces of iron which have been found 
at Montmartre, are fragments of the iron tools 
used in the quarries for putting in blasts of 
gunpowder, and which sometimes break in the 
stone. 

Yet human bones preserve equally well wiA 
those of animals, when placed^in the same circum* 
stances ; and there is no observable difference in 
this respect in Egypt, between the mummies of 
men and those of quadrupeds. I have picked 
up, from the excavations made lately in the an- 
cient church at St Genevieve, human bones that 
had been interred below the remains of the first 
race, which may even have belonged to some prin- 
ces of the family of Clovis, and which still retain- 
ed their forms very perfectly.* We do not find 
in ancient fields of battle, that the skeletons of 
men are more wasted than those of horses, ex- 
cept in so far as they may be influenced by size, 

* M. Fourcroy has given an analysis of these bones. 



THEORY OF THB JBiUEtTH. 1 S 1 

and we find among extraneous fossils the bones 
of animals as small as rats, perfectly well pee* 
served. 

Every circumstance, tiierefore, contributes to 
establish this position-^That the human race did 
not exist in the countries in which the fossil bones 
of animals have been discovered, at the epoch 
when these bones were covered up ; as there can- 
not be a single reason assigned why men should 
have entirely escaped from such general catas- 
trophes ; or, if they also had been destroyed and 
covered over at the same time, why their remains 
should not be now found along with those of the 
other animals. I do not presume, however, to 
conclude that man did not exist at all before these 
epochs. He may have then inhabited some nar- 
row regions, whence he went forth 4^o .repeople 
the earth after the cessation of .these terrible re« 
volutions and overwhelmings. Perhaps even the 
places which he then inhalnted may have been 
sunk into the abyss, and the bones of that de- 
stroyed human race may yet remain buried un« 
der the bottom of some actual seas ; all except 
a small number of individus^ who were destined 
to continue the species. 
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However this may have been, the establish^ 
ment of mankind in those countries in whi^h the 
fossil bones of land-animals have been found, 
that is to say, in the greatest part of Europe, 
Asia, and America^ must necessarily have been 
posterior not only to the revolutions which co» 
vered up these bones, but also to those other re- 
volutions, by which the strata containing the 
boned have been laid bare. Hence it clearly ap« 
peai'd, that no argument for the antiquity of the 
human race in those countries can be founded 
either upon these fossil bones, or upon the 
more or less co.nsiderable collections of rocks or 
earthy materials by which they are covered. 



§ 31. Proofs of the recent Population of the Worlds 
and that its present Surface is not of vert/ an* 
cient FcrmatiotU 

Gri the contrary, by a carefiil investigation of 
what has taken place on the ^rface of the globe 
since it has been laid dry for the last time, and 
its continents have assumed their present form, 
at least in such parts as are somewhat elevated 
above the level of the ocean, it may be clearly 
seen that this last revolution, and consequently 
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the establishment of our exii^tittg societies, cbUld 
not have been very ancient. Thia rfesftilt is one 
of the best established, atid least attended trf, Itt 
rational zoology ; an^ it is so much thd mOre 
valuable, as it connects natural and civil histofy 
together in one uninterrupted series* 

When we endeavour to estimate thfe quantity 
of effects produced in a given time by any causes 
still acting, by comparing them with the effects 
which these causes have produced since they be- 
gan to operate, we may determine nearly the pe- 
riod at which their action commenced j which 
must necessarily be the same period with that, in 
which our continents assumed their presently 
existing forms, or with thdt df the last retreat of 
the waters. It must have been since that last re- 
treat 6f the Waters, that the atclivities of our 
mountains have begun to disintegrate, and to 
form slopes or taluses of the debris at their bot- 
toms and upon their sides ; that our rivers have 
begun to flow in their present courses, and to 
form alluvial depositions ; that our existing ve- 
getation has beguii to extend itsfelf, and to form 
Vegetable soil ; that our present cliffs,^ or steep 
sloping coasts, have begun to be worn away by 
the waters of the sea j that our actual downs, or 



184 THJSORY OF THE EARTH. 

sand-hills, have begun ta be blown up by the 
winds. And, dating from the same epoch, colo- 
nies of the human race must have then begun, 
for the first or^ for the second time, to spread 
themselves,, and to form new establishments in 
places fitted by- nature for their reception. 

I do not here take the action of volcanoes in- 
to the account, not only because of the irregula- 
rity of their eruptions, but because we have na 
proofs of their not having been able to act below 
the sea j and because, on that account, they can- 
not serve us as a measure of the time which has^ 
elapsed since its last retreat 

MM^ Deluc and Dolomieu have most careful^ 
ly examined the progress of the formation of 
new grounds by the collection of slime and sand 
washed down by the rivers ; and, although ex- 
ceedingly opposed to each other on many points 
of the theory of the earth, they agree exactly on 
thisw These formations augment very rapidly ; 
they must have increased with the greatest ra- 
pidity at first, when the mountains furnished the 
greatest quantity of materials to the rivers,* and 



* One instance will be found appended to this Essay, of mo- 
dern alluvial formations proceeding with considerably increa- 
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yet their extetit still continues^ to be extremely 
limited. 

The memoir by M. Dolomiea respecting 
Egypt,* tends to prove that the tongue of land 
on which Alexander caused his famous commer* 
cial city to be builtydid not exist in the days of 
Homer J because they were then able ta navi- 
gate directly from the island of Pharos into the 
gulf afterwards called Lacus Mareotis ; and that 
this gulf, as indicated by Menelaus, was between 
fifteen and twenty kagues in length; Supposing 
this to be accurate, it had only required the lapse 
of nine hundred years, from the days of Homer 
to the time of Strabo, to reduce matters to the 
situation described by this latter author, when 
that gulf was reduced to the state of a lake only 
six leagues long.. 

It is a more certain fact, that since that time 
a still greater change has taken place. The 
sands, which have been thrown up by the sea 
and the winds, have formed, between the isle of 



sed rapidity, in the researches of M. Prony, respecting the al- 
luvial depositions at the mouths of the To.-^Trand. 
* In the Journal de Physique, voU XLII. 

8 . 
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Pharos and the acite of ancient Alexandria, an 
isthmus more than four hundreds yards broad, on 
which the modern city is now built. These col- 
lections of sand have alst> blocked up the near- 
est mouth of the Nile, and have reduced the lake 
Mareotis almost to nothing ; while, in the course 
of the same period, the Nile has deposited allu- 
vial formations all along th6 rest of the coafitt. 
In the time of Herodotus, the coast of the Delta 
extended in a straight lind, and is even repre- 
sented in that directioit in the maps: constructed 
for the geography of Ptolemy : But since then 
the coast has so far advdnc^d as to have assumed 
a semicircular projeotloti into the MedEtco'ianeah. 
The cities ofRosetta and Damiettfay built on the 
sea^coast less than a thousand years a^o,. ar^ ndw 
two leagues distant from the seei. i ^^ 

We may learn in Holland and Italy, how ra- 
pidly the Rhine, thfe Po, and the Arno, since they 
have been confined within dikes, How elfelrate 
their beds, and push forward the alluvial grdiinds 
at their mouths towards the sea, .fbrniing long 
projecting promontories at their sides j and it 
may be concluded, from this assured fact, that 
these rivers have not required the lapse of 
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many centtiri^s to depoSit^he 16w allavial pUiM 
through which they iidw flov^. 

- Many cities, which Wfere flourishing ^ea-ports 
in well-known periods of history, are iiow Seve- 
ral leagues inland, and several have even b&eti 
ruined by this change. The inhabitants of Ve- 
nice at present find it exceedingly diffibult to 
preserve the lagunts^ by which that once cele- 
brated city is separated from the continent of 
Italy, from fiUing up ; and there cah beno ddiibt 
that she will some day bfecoine united to the main 
land, id spite of every effort to preserve tiet itfSd- 
lar sitUatiom* 



We learn from Strabo, that Ravenna sttfod 
among lagunes^ in the tiode of Augustus, as Vh^ 
nicb does now ; but Ravenha is how at the dis- 
tance of a league from die sea. Sprnk had beeli 
originally built by theGredcsoh the ^a^coast j 
bdt in the time of Strabo the sea was rettidvfed td 
the dista^nce of ninety st^diiu This^crty^ Ha^ beeri 
ldng\stnde destroyed/ Adria, which give nad^ 
tO'the Adriatic^ was^ soniewhat nibre than l^fity 

* See a Memoir on the Lagunes of Venice, by M. torfait 
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centuries ago, the chief port df that sea, firom 
which it is now at the distance of six leagues. 
The Abb6 Fortis has even produced strong evi- 
dence for believing that the Euganian hills may 
have been islands^ at a period somewhat more 
remote.^ 

M. de Frony, a learned member of the Insti- 
tute, and inspector-general of bridges^ and high- 
waysy has communicated to me some' very valu- 
able observations, to explain the changes which 
have taken place on the flat shores usually deno- 
minated the Littoral of the Adriatic, and which 
will be found appended to this Esday. Having 
been directed by government to examine and re- 
port upon the' precautions which might be em- 
ployed for preventing the devastations occasion- 
ed by the floods of the Po^ he ascertained that 
this river has so greatly raised the level of its 
bottom, since it was shut in by dikes, that its 
present surface is higher than the roofs of the 
houses in Ferrara. At the same time, the allu- 
vial additions produced by this river have ad- 
vanced so rapidly into the sea, that, by compa- 
ring old charts with the present state, the coast 
appears to have gained no less than fourteen 
thousand yards since the year 1604, giving an 
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average of an hundred and' eighty to two hun- 
dred feet* yearly ; and in some places the ave- 
rage amounts to two hundred feet. The Adige 
aud^the Po are both at present higher than the 
intervening lands j and the only remedy for pre- 
venting the disasters which are now threatened 
by their annual overflowings, would be to open 
up new channels for the more ready discharge of 
their waters, through the low grounds which have 
been formed by their alluvial depositions. 

Similar causes have produced similar effects 
along the branches of the Rhine and the Maese ; 
owing to which all the richest districts of Hol- 
land have the frightful view of their great rivers 
held up by dikes, at the height of twenty or even 
thirty feet above the level of the listnd. 

M. Wiebeking, director of bridges and high- 
ways in the kingdom of Bavari^ has given an ex« 
cellent memoir upon this subject, so highly im- 



* In the appended extract from the Memoir of M« Prony, 
the older average yearly increase is stated at 25 metres^ or 82 
English feet and a quarter of an inch ; and the average of the 
last 200 years at 70 metres^ or 229 feet 7 inches, and 9-tehth9 
yearly,-*-rrait«fc 
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portant to be known and understood thorough- 
ly, both by the people and the government, in 
all countries liable to these changes. In this me- 
moir he has demonstrated that all riverfi are con* 
tinually elevating the levels of their beds, more 
or less, according to oircumstanced. 

This formation and increase of new grounds 
by alluvia] depositions, proceeds With as much 
rapidity along the coasts of the Nofth Sea as on 
those of the Adriatic. These additions can be 
easily traced in Friesland and Groningen, where 
the epoch of the first dikes, constructed by the 
Spanish governor, Gaspard Roblesj is well knowa 
to have been in 1570* An hundred years afters 
wards, the alluvial depositions had added inf 
some places three quarters of a league of new 
land on the outside of these dikes : And the 
city of Groningen, partly built upon the ancient 
soil which has no connection with the present 
sea> being a calcareous formation, in which the 
same species of shells are found as in the coarse 
limestone formations near Paris, is only six 
leagues from the sea. Having been upon the 
spot, I can give ray testimony to the facts alrea- 
dy so well stated by M. Deluc in his Letters to 
the Queen of England. The same phenomenon 
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is as distinctly observable all dong the coasts of 
East Frieslandy and the countries of* Bremen and 
Holstein, as the period at which the new grounds 
were enclosed by dikes for the first time is per- 
fectly wdl known, and the extent that has been 
gained since can be easily measured. These new 
alluvial lands, left by the sea and jhe rivers, are 
of astonishing fertility, and are so muph the more, 
valuable as the ancient soil of these countries, 
being mostly covered by barren heaths and peat*' 
mosses, is almost incapable of cultivation ; so 
that theiilluyial lands alone produce subsistence, 
for the many populous cities that have been built 
along these coasts since the middle age, and 
which p/obably might no^; have reached their 
present flourishing condition) without the aid of 
these ri^h grounds, whicfa[ have been, as it were, 
created by the rivers, ani to which they aire coa* 
tinuaUy making additions* .. _. . 

If the size which Herodotus attributed to the 
sea of Asoph, which he says was equal to the 
Euxine, * had been less, vaguely indicated, and if 
we could certainly ascertain what he understood 



Melpomene, LXXXVI. 
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to be the Gcrrhus^^ we should there find strong 
additional proofs of the great changes produced 
by the rivers, and of the rapidity with which 
these have been made. The alluvial depositions 
ef these rivers^ in the course of 2850 yean since 
the time of Herodotus, have reduced the sea of 
Asoph to its present comparatively 4small size; 
have shut up entirely that branch of the Dneiper 
which formerly joined the Hypacyri^f and dis- 
charged its waters along with that river into the 
gulf called Carcirdieej now the Olu-Degnitz ; 
and have now almost reduced the Hypacyris and 
tiie Gerrhus to nothing.f 

We should possess proofs no less strong of the 
same thing, could we be certain that the Oxus or 
Sihon, which flows at present into Lake Aral, 
formerly reached the Caspian sea : But the 



♦ Melpomene, LVI. 

f See the Geography of Herodotus by M« Rennel, and the 
Physical Geography of the Black Sea, &c« by M. Dureau de la 
Malle. 

In the latter work, p. 170, M. Dureau supposes Herodotus 
to have said that the Boristhenes and the Hypanis flowed into 
the Palus Meotis : But Herodotus, in Melpomene, LHL only 
says that these two rivers discharged their waters into the same 
marsh ; that is, into the Liman, ejcactly as in the present day; 
and Herodotus does not carry the Gerrhus and the Hypacyris 
any farther. 
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proofs which we possess on all these points are 
too vague, and even contradictory, to be admitted 
in support of physical propositions ; and besides 
we are in possession of facts sufficiently conclu- 
sive, without being under the necessity of having 
recourse to those which are doubtful. 

The downs or sand-hills which are thrown up 
by the sea upon low flat coasts, when the bed of 
the sea happens to be composed of sand, have 
been already mentioned. Wherever human in* 
dustry has not succeeded to fix these downs, they 
advance as surely and irresistibly upon the land, 
as the alluvial formations from the rivers en- 
croach upon the sea. In their progress inland, 
they push before them great pools of water, 
formed by the rain which falls on the neighbour- 
ing grounds, and which has no means of running 
off in consequence of the obstructions interposed 
by the downs. In several places these proceed 
with a frightful rapidity, overwhelming forests, 
houses, and cultivated fields, in their irresistible 
progress. Those upon the coast of the Bay of 
Biscay* have overwhelmed a great number of 



* See Report respecting the Downs of the Gulf of Gasco- 
i>7i or Bay of Biscay, by M. Tassin, Mont'de^Marum, an. X. 
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villagpSi which are mentioDed in the records oi^ 
the middle age ; and even at present, in the sin^ 
gle department of Landes^ they threaten no fewer 
than ten with almost inevitable destruction. One 
of these, named Mimigan, has been in danger 
for the last fifteen years from a sand-hiU of more 
than sixty feet in perpendicular height, which 
obviously continues to advance. 

Jft the year J 803, the pools overwhelmed five 
fin^ ffirm -houses belonging to the village of &t 
Julian^* They have long covered up an ancient 
Roinafi .rqadt leading from Bourdeaux to Bayr 
ojDipe» and which could stiU be seen about thirty 
years ftgo, when the waters were lower than they 
are now.f The river Adour, which is formerly 
known to have passed Old BcMicat to join the sea 
at Cape Breton, is now turned to the distance of 
more than two thousand four hundred yards. 

TheJate M. Bremontier,. inspector of bridges 
and highways, who made several extensive works 
to endeavour to stop the progress of these downs, 



* Memoir on the Means of fixing the Downs, by M* Bre- 
montier. 

t Report of M. Tassin, fonnedj cited. 
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eatijniated their progress at sixty feet yearly, and 
in some places at seventy-two feet. According 
to this :Calcul9tipn>. it would require two thou, 
sand years to enable them to £(rrive at Bour- 
deaux ; and, on the same data, they have taken 
somewhat more than four thousand years to reach 
their present situations.* 

The turbaries^ or peaty-mosses, which have 
been formed so generally in the northern parts 
of Europe, by the accumulation of the remains 
oi sphagnum and other aquatic mosses, afibrd 
another, means of estimating the time which has 
elapsed since the last retreat of the sea from our 
present continents. These mosses increase in 
height in proportions which are determinate in 
regard to each. They surround and cover up 
the small knolls upon which they are formed; 
and several of these knolls have been covered 
over within the memory of man. In other places 
the mosses gradually descend along, the valh'es, 
extending downwards like Xhsi glaciers ; but these 
latter mdt every year at their lower edges, while 
the mosses are not stopped by any thing what- 

* Memoir of M. Bremontier. - 
K 
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ever in their regular increase. By sounding their 
depth down to the solid grotmdi ive Amy fMm 
some estimate of their antiquity } atid it vMy b«r 
asserted respecting these mossesi as^ well 6s re^ 
specting the downs, that they do not derive th^ 
origin from au indefimte>^ andedt epoch. 

The same observations may be made in re« 
gard to the slips, or fallings, which sometimes 
take place at the bottom of all steep slopes in 
mountainous regions, and which are still very 
far from having coveted these orer. But as no^ 
precise measures of their progress have hitherto^ 
been ^ applied, we ahall. not iBii^ upon them at 
amy greater lengths ...... >;..». 



§ 82. Proofs, from TradiiionSf of a great CaUu^ 
trophcr and subsequent Renewal of HUmam Sam 

cietyw 

From all that has beensaid^ it may be seeai 
that nature every where distinctly informs: us 
thai the commencement of the present order of 
things canm>t be dated at a very remote poriod^ 
and it is very remarkable^ that, mankind^^every 
where speak the same languag^^ with nature, 

4 
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whether w« cdttmilt their nataral traditioost on 
thii» l^iiijjeM, br eOMlder thetr^ifloral and polite 
ei^ MAte, flttd the mtellectual attainments' wkick 
they had made at the time when th^y bitgancto 
have authentic histofii^al monuments. ^ For thin 
purpoi»e tre may conduit the histories of natioiift 
in their most ancient books^ endeavooringto dia* 
cover the real facta which they odntain, when 
disengaged from the interested fictidns whicili 
often render the truth obscure. 

The Pentateuch has existed in its present form 
at least ever since the separation of the ten tribds 
under Jeroboam, since it was received as a«i* 
thentic by the Samaritans as well as by the Jew* j 
and this assures us of the actual antiquity of that 
book being not less than two thefusatnd eight 
hundred years.* Besides thisr, we have tto rea^ 
son to doubt of the book of Genesis having beed 
composed by Moses, which adds five hundred 
years to its antiquity. • . 

Moses and his people Came out of Egypt, 
which is universally allowed by all the nations 



• introduction to the Books of the Old Tedtametit, by Eich- 
horn.-^Leipsicy 180$. 
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of the west to have been the most aaciently ci- 
vilized kingdom on the borders of the Mediter- 
ranean. The legislator of the Jews could have 
no motive for shortening the duration of the na^ 
tlons, and would even have disgraced himself in 
the estimation of bis own^ if he had promulgated 
a history of the human race contradictory to 
that which they must have learnt by tradition in 
Egypt We may therefore conclude, that the 
Egyptians had at this time no other notions re- 
specting the antiquity of the human race than 
are contained in the book of Genesis. And, as 
Moses establishes the event of an universal ca- 
tastrophe, occasioned by an irruption of the wa» 
ters, and followed by an almost enlire renewal 
of the human race, and as he has only referred 
it to an epoch fifteen or sijcteen hundred years 
previous to his own time^ even accopding to 
those copies which allow the longest interval, it . 
must necessarily have occurred rather less than 
five thawsand years before the present day.* 

The same notions seem to have prevailed in 
Chaldea on this subject ; as Berosus, who wrote 



* Joseph. Antiq. Jud. lib. I. cap. 3. — Eusebii, Praep. 
Evang. lib. IX. cap. 4*. — Syncelii, Chronogr. 
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at Babylon in the time of Alexander, speaks of 
the Deluge nearly in the same terms with Moses, 
and supposes it to have happened immediately 
before Belus, the father of Ninus.* 

Whatever may be the authenticity of the wri- 
tings attributed to Sanconiatho, he does not ap* 
pear to have mentioned the Deluge in his His- 
tory of Phoenicija.! Yet this event seems to have 
been believed in Syria, as they shewed in the 
temple of Hierapolis, at a period indeed long 
after, the abyss through which they pretended 
that its waters had run off.:|; 

Even in Egypt this tradition appears to have 
been forgotten, as we do not find any traces of 
it in the most ancient remaining fragments from 
that country. All of these indeed are posterior 
to the devastations committed by Cambyses; 



♦ Eusebii, Praep. Ev. lib. I. cap. 10. 

f The Deluge, according to the Hebreve text of the Scrip* 
tures, took place 234<^ years before the commencement of the 
Christian era, or 4160 years before the present year 1813. 
The creation of the world, on tlie same authority, was 5817 
years ago ; but the Samaritan text extends that event to the 
distance of 6513 .years, and the Septuagint to 7685 years.— 
Transl. 

X Lucian, de Dea Syria. 
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and the little agreement there is among AetA 
sufficiently proves that they had been derived 
from mutilated fragments : For we cannot esta^ 
blish the smallest probable conformity betweeq 
the lists of the kings of Egypt, as given by He- 
r0dotu3 in the era of Artaxerxes, by Erastosthe- 
nes and Manetho under the Ptolemies, and bjp 
Diodorus in the reign of Augustus ; neither dq 
they agree among themsdves in the ci^tra^eti 
which they pretend to have taken from the wri« 
tings of ManethOf ♦ Yet the Egyptian mythology 
seems to allude to these great events in the fa« 
bulous adventures of Typhon and Osiris. Be- 
sides, if the priests of Sais really gave the ac- 
counts to Solon, which are repeated by Critias 
in the writings of Plato, we must conclude that 
they had preserved some very exact traditions of 
a great revolution, though they had removed its 
epoch much farther back than was done by 
Moses. They had even theoretically devised 2^ 
series of alternate revolutions ; one set occasion- 
ed bj means of water, and the other by weans 
of tire ; which notion had also prevailed among 
the Assyrians, and even in Etruria. 

' ' ' ■ ■ II I .1 « ' I II r w 11 I I . < II II i P 

* See the English Ancient Universal History, vol* I* 
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The Greeks^ viho dtd/vBd their tsiviiizalion at 
a late period fcoqi PbG^ucia and Egypt^ mixed 
4^e igonfused ideas which they had received of 
tk^ mythologies^ of these ttatioQfir with the equaU 
ly confused vestiges of their owA earliest history^ 
The sun, personified under the name of Ammon, 
pr the Egyptian Jupiter, 'war «p»verted into a 
priiMe of Crete, PA/a, the grand artisan or creai- 
tor pf ^U ihingp, iwas coftvdrt«l into Hepheste^i 
or ¥(ikaQ» a attiith of Lemnoflu Cham atiother 
i^^mt^olof'thesuiiy or of the divine power, was 
transformed' into Ilerades, or Herciiles, a pro* 
digiously ^ong hero of Thebes. The cruel 
Moheh of the Phoenicians/ the same with the 
Rentphah cf the Egyptians, became with them 
ChpofmyOt Tinae, who devouced his own child- 
ren, and was afterwards metamorphosed into Sa» 
turn. King of Italy.* When any violent ipunda- 
tbn took place during the reign of any of their 
princes, the Greeks afterwards described it with 



* See Jablonsky, Pantheon JEgyptiacum, and Gatterer, de 
Theogonia Egyptioruna, in the seventh yolume of the Gottin« 
gen Memoirs. 

These twx) authors do not agree, any more than die ancient?, 
as to the significations of the Egyptian divinities; but they 
perfectly agree with each other, and with the ancient writers, 
as to the gross alterations made respecting them by the Greeks. 
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all the circumstances which had been handed 
down to them by tradition respecting the great 
deluge ; and they represented Deucalion as ha^ 
ving repeopled the earth, yet allowed a lengthen^ 
ed posterity to his uncle Atlas. 

The incoherence of all these traditionary tales, 
while they attest the barbarism and ignorance of 
all the tribes around Uie Mediterranean, attest 
also the vecentness of their -establishments^ and 
this very circumstance is in itself a strong proof 
of the existence of a great catastrophe. The 
Egyptians, it is true, spoke of hundreds of cen- 
turies, but these were iilled by a succession .of 
gods and demi-gods ; and it is in a great degree 
ascertained in modern times, that the long series 
of years and of successive human -kings which 
they placed after the demi-gods, and before the 
usurpation of the shepherds, belonged only to 
the successions of contemporaneous chiefs oi 
several small states, instead of a single series of 
successive kings of all Egypt. 

Macrobius* assures us that collections of ob- 
servations of ecHpses made in Egypt were pre- 

* In Somnio Scip[onis> 21, 
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served, which presupposed uhintehiipted labour 
for at least twelve hundred years before the reign 
of Alexander. How comes it then, had this been 
the case, that Ptolemy shouM not have availed 
himself of any of these observations, though 
made in the couqtry where he wrote ? 

There was no great empire as yet established 
in Asia at the time of Moses. Even the Greeks, 
notwithstanding their ingenuity in inventing fa- 
bles, did not'pretend even to invent an antiquity 
for their own nation ; for the most ancient co- 
lonies from Egypt and Phoenicia, by which they 
were reclaimed from a state of barbaristn, are not 
carried back more than four thousand years from 
the present era ; and the niost ancient authors in 
which these colonies are mentioned, are a thou- 
sand years posterior to the events. The Phoeni- 
cians themselves had only been recently esta* 
Wished in Syria, when they began to form esta- 
blishments in Greece. 

The astronomical observations of the Chal- 
deans, sent by Calisthenes to Aristotle, are said 
to have goqe back for a period of four thousand 
years, if Simplicius is to be credited, who reports 
the story six hundred years after Aristotle. But 
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4he authenttcitj of this is exceedinf^y doubtful^ 
as the Chaldean observations of eclipses ftotually 
preserved ifttid cited by Ptolemy, do taot go back 
more than two thouaaiid five hundred years.* At 
^1 events, the Babylo&ian, or first Assyrian em« 
pire, could not have been long powerful, as therp 
remained all around many unsubjected tribes, 
aoch as all those of Syria, until after the esta* 
Idishment of what is called tlie Second Kingdom 
of Assyria. The thousands of years therefore 
iiwhieh the Chaldean^ assumed, must have been 
equally fabulous with those of the Egyptians ) or 
{rather may be considered as astronomioal pe- 
riods, calculated backwards upon the basis otiv^ 
accurate observations; or merely ss imaginary 
and arbitrary cycles, multiplied into themselves.^ 

The most reasonable among the ancients were 
of the same opinion, and have only carried back 
the reigns of Niuus and Semiramis, the earliest 
of the conquerors, a little more than four thour 



* It is not quite obvious^ from the languiEige of the author, 
whether these are meant as pointing backwards from the re<- 
epective epochs of Aristotle and Ptolemy, or only from tiie 
present day : th$ latter roust, however^ be the Qase.-f»7ra/2^. 

f See Memoire of D. de Guignes in the Acad, des Belles 
Letlres, Tom. XL VII. and the Voyage of M. Gentil. I. 241. 
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sand yearsk After them history oontbues long 
Client,^ whence it may even be strongly puspect^ 
ed ^h^t these wisre only latp inventions of th^ 
hastorians. 

iQw existing civiH2Bti0B ami ' learning haxre 
been u^iinterruptedly itrsnamitted d^w» to us 
fy(m the Egyptians and I%bcpiicia»s» through the 
Gr<$i9l$:fii^nd fiomAii^ ( a^d we have derived in*^ 
mediately from the Jaw$4sM moj^e pure idoas of 
gooral^ ,^ religicm. \^fme amall poiiUoiis ^ 
^kg0wh^ have^alsp come 4own to us ficom tt^ 
JsVi^ ajJd Greeks^ whiobthey had derived iY9^ 
atiou^ly fi^om the Chaldeans, the Persians^ add 
4^e Indians ; and it is a most remarkable oircumw 
itance^ that all these nations &mi only on^ prb- 
ginal race^ res.anbling each otlier in their .pby. 
siognomiesi and even in many conventional mat> 
ters, such as their "diviriities, the names of the 
constellations, and «ven in the roots: of their Ian* 
guages.t 



♦ See Velleias Paterculus and Justin. ^ ' 

f Fdr the analogy of^ the ianguages of Iridra, Persia, and 

«iir wiiStcfn world, see the MithHdates of Adelung. ' t>n Vhe 

-aaalegy of the deities of the Indians, Egyptians, Greeks, and 

Romans, consult the works of Jablonsky and Gatterer, already 
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The Hindoos, perhaps the most anciently ci- 
vilized people on the face of the earth, and who 
have least deviated from their originally esta- 
Wished forms, have unfortunately no history. 
Among an infinite number of books of mystical 
theology and abstruse metaphysics, they do not 
possess a single volume that is capable of afford- 
ing any distinct account of their origin, or of the 
various events that have occurred to their com- 
munities. Their Maha^Bharata^ or pretended 
great history, is nothing more than a poem. The 
Pduratias arc mere legends; on comparing which 
with the Greek and Latin authors, it is exces* 
sively difficiilt to establish a few slight coinci- 
dences of chronology, and even that is continu- 
ally broken off and interrupted, and never goes 
back farther than the time of Alexander.* 



cited ; as also the Memoir of Sir William Jones, with the notes 
of M. Langl^s, in the first volume of the French translation of 
the Calcutta Memoirs, p. 192^ et seq. The identity of the con- 
stellationsy especially of the signs of the Zodiac, between the 
Hindoos and the most western nations, with the names given 
to the days of the week, &c. are now universally known. 

* Consult the elaborate Memoir of M. Paterson, respecting 
the kings of Magadalia, emperors of Hindostan, and upon the 
epochs of Vicramadityia and Salahanna, in the Calcutta Me- 
moirsi vol. IX. 
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Is is now clearly proved that their, famous 
astronomical tables, from which it h^a been at« 
tempted to assign a prodigious antiquity to the 
Hindoos, have been calculated backwards}* and 
it has been lately ascertained, that their Suryur 
Siddhantoy which they consider as their most an* 
cient astronomical treatise, and pretend to have 
been revealed to their nation more than two mil* 
lions of years ago, must have been coniposed 
within the seven hundred and fifty years last 
past-t Their Vedai^ or sacred books, judging 
from the calendars whicb are conjoined with 
them, and by which they are guided in their 
religious observances, and estimating the coheres 
indicated in these palendars, may perhaps go 
back about three thousand two hundred years, 
which nearly coincideswith the epoch of Moses.J 
Yet the Hindoos are not entirely ignorant of the 
revolutions which have affected the globe, as 
their theology had in some measure consecrated 



* See Expos, du Syst. du Monde^ by M. de la Place, 
p. 3S0. 

f See the Memoir by M . Bentley, on the Antiquity of the 
Surya-Siddhanta, in the Calcutta Memoirs, yol. VI. p. 537> 
and the Memoir by the same Author on the Astronomical 
'Systems of the Hindoos, ibid. vol. IX, p. 195. 

f See the Memoir by M. Colebrooke upon the Vedasi and 
particularly p. 49S, b the Calcutta Memoirs, vol. VIII. 
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ccvtaiii suocesdve destnidioiu which its mirfiure 
bi»: already undergcme^atid i^ still doomed to 
experiepbe ; and they only catrry back the last of 
tfaose^ ixrhich have already happened, about five 
tliDusand years)* besides which, one of these 
n^oltttions id described in terms nearly corre- 
spondit)^ with the acQoaiit given by Moses, f It 
i^also Very ifemarkable, that the epodi at which 
they fix the commencenient of the reigns of theit 



• VoyjJge to India by M. Le Gentil, 1. 235. — Bentley in the 
Calcutta Memoirs, voU IX. p. 222..*i^Fatera(m» in dittcH ibifl'^ 
pi 86. 

f Sir William Jones, In the Calcutta Memoirs, French 
translation, vol. I. p. 170. 

Tlie English reader may be gratified by the followiQg ex* 
tract from this dissertation of Sir William Jones.^^TransL 

** We may fix the time of Buddah, or the ninth great incaN 
aattott of Vishno, in the year 1014 before the birth of Christ 
The Cashmirians, who boast of his descent in their kingdom^ 
assert that he appeared on earth about two centuries afler 

Chrishndi the Indian Apollo We hate therefore 

I^Cfimined another interesting epodhy by fixing the age of 
Crishna near the year 1214, before Christ. As the three first 
avatars or descents of Vishnu, relate no less clearly to an Uni' 
versai Deluge, in which eight persons only were saved, than 
the fourth and fifth do to the punishment of impiety and the 
humiliation of the proud ; we may for the present assume that 
the second, or silver age of the Hindus, was subsequent to the 
^ispersion from Babel ; so that we have only a dark interval of 
about a thousand years, which were employed in the settle- 
ment of nations, and the cultivation of civilized society/'— 
Works of Sir fVilUam Jones^ h 29, M9« London, }19d. 
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fyil hatnBtk lovcmigns, of tbe race of the Sua 
and Moom^ id bettrly the sameat which tbe ad« 
ciefit authors of the west have placed the origitt 
of the Assyrian monarchy^ or about four thou^ 
aAid years ago. 

tt were quite in vain to attempt lookii^ fbt 
any indications of these great events among the 
people of more southern n^ons, such as the* 
Arabians or Abyssinians, as their ancient books 
lire no longer existing ; and the only hiator ietf 
they possess relative to remote antiquiQr are of 
recent compilation, and have been modelled aftier^ 
otir Bible : hence all that their books contain re» 
spectidg tbe deluge is borrowed from Gene^s^ 
and does not contribute any support to its au- 
thority. The Guebres, however, or Parsis, who 
are now the sole depositaries of the doctrines of 
Zoroaster and the ancient Persians, speik>afeoof 
an nnrrersal delt^e as having hs^pened before 
tbe reign of CayoumaratSf their first king. 

In order to recover some truly bist<»rieal tracer 
of'theJast gr9nd<>/}/acA^i$m^y or univei^al delugOir 
we must go beyond the vast deserts of Tartary, 
whercy in tbe north-east of our ancient continent, 
we meet with a race of men differing entirely 
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from uSy.as much in their, manners and cu8tomfl» 
as they do in their form and constitution. Thgir 
oi'al language is entirely monosyllabic^ and they , 
use^ arbitrary hieroglyphics instead of writing. 
They only possess a system of political morals, 
without any established religion ; as the super- 
stitions Of the sect of Fo have b6en importiod by 
them from India. Their yellow skins, high cheek- 
bones, narrow and oblique eyes, and thinly scat* 
tered beards, give them an appearance so entire- 
ly different from us,, that one is almost tempted 
to suspect that theii? ancestors and ours had es* 
caped from the last grand catastrophe at two 
different sides : but, however this may have been, 
they date their deluge nearly at the same period 
with ours. 

The Chou'Kzngt • the most ancient of the 
Chinese books, is said to have been compiled 
by Confucius, about two thousand five hundred 
years ago, from fragments of more ancient works. 
Two hundred years afterwards, under the Em- 
peror Chi-hoang-ti, the men of letters were per- 
secuted, and all books were destroyed. About 



* See the preface to the translation of the Chou-Kiog, by 
M. de Gttignes. 
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forty years after this persecutioii; an (AA literati 
restored a poition of the Chou King from me- 
mory, and aimther portion was recovered idodt 
had been concealed in a tomb ; bnt nearly the 
half was lost for even ^ This, which is considered 
as the most authentic of all the Oiin^se hoolcs^ 
begins the history of the country with asnempe* 
TOT named Fotf, whom it riepresents as having let 
loose the waters, in the following terms; Having 
raised himself to heaven^ Yao bat/ied the feet even 
rf the highest mountainsj coicered the k^s- elevated 
hillsf and rendered the plaits impassable* A^iCiord* 
ing to some accountis, the reign of Yao Was font 
thousand five hundred yeiars ago ; while others 
only carry it back to three thousand ninie hun- 
dred and thirty years befcnre the present time. 

The same boc^, only a few pages farther oh, 
introduces one Fy^ priikie minister and chief. en^ 
gineer, re-establishing the courses of the rivers ^ 
building dykes, digging canals, and regulating 
the taxes of all the provinces of China, thatisi of 
an ett^lpire which extends six hundred leaguesiti 
all directions. But the utter impossibility of sbch 
operatibus, immediately after such events, shews 
clearly* that the whole story' can cmly;be coilst^ 
dered as a moral and political roioance. ' 

h 
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More modero Chinese historians have infaro* 
duoed a long series of emptors before Yao^ 
which they, have combined with a multitude of 
fiibulous ciKumstanGesy yet without venturing 
to assign any fixed dates to their reigns. These 
writers also continuaUy differ from each other, 
bobbin the number and names of the kings; and 
none of them are universally approved on this 
subject by their countrymen. 

The introduction of astronomy into China 19 
attributed to Yao ; but the real eclipses recorded 
by Confucius, in his Chronicle of the Kingdom 
of Lm^ only go back two thousand six hundred 
years, haidly half a century higher than those of 
the Chaldeans, as related by Ptolemy. In the 
Chou'King indeed, there is an eclipse mentioned 
which goes back three thousand nine hundred 
and sixty^five years, but which is related with 
the addition of so many absurd circumstances, 
that it has been prc^bly invented at a subse-^ 
^ent period. A conjunctipn also is stated as 
having happened four thousand two hundred 
and fifty^nine years ago, which would therefore 
be the.most ancient known astronomj^oai obseff-^ 
vation, but ite autbenticily is contested- The 
earliest observation that appears to rest upon 
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gQo4 grounds, is one aiadp by mean9 of a gpo« 
n^Ql^i two thousa,nd qine hundred jears ago. 

Jt is iiot to be conceived t})at ff^ei^p cl^aqce 
should jiave thus given rise tP so striking ^ cp* 
iiicideince between the tra4itiops c^ tl^^ Mffy^ 
rianSf thf^ HindoQs, ^nd the Cl^inpse, iq ^t^t^j- 
buting the origins of thfsirr^ept^ve popiiarclpiqs^ 
SQ nearly to t))e sftme eppfjbj, pf s^KHit fpui: thq^r 
sand y$ars l^efpi:^ the present 4dy* The i4(;as qf 
these thr^e i^t^qm, v|}it:^ have sp feiy features 
of |*esemblance, pr r^thfeir whiph are i^p entirely 
dissiuMlar in language, religipn, i^pd laws^ could 
not have so exactly agfe^4 ^n this pplqt, unless 
it had been founded upon trut^. 

W6 do not require any specific dates from the 
natives of Aiqeiriqa, ^^hq w^re not pp§se^se(l of 
any re^ writing^ 9nd whpse fnost i|np|jsnt t|:a4ir 
t)pn9 only gp hfi/df. a ^w P^^lturi^s befbjretl^fi 
arriyaji of the 3p^iardSf Yet eyep ampng tbefn 
SQine trapes of 9 dpli^ge sure cof^p^ived to l^fivp 
beep found in J^?^ b^rba^rpus bjPTpglyphics. * 



* See thf excdlrat and magnificent work of Humboldt, upon 
tha an^nutnents of Ihie Me:(icans. 
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The Negroes, the most degraded race among 
men, whose forms approach nearest to those 
of the inferior animals, and whose intellect has 
not yet arrived at the establishment of any re- 
gular form of government, nor at anything 
which has the least appearance of systematic 
knowledge, have preserved no sort of annals or 
of tradition; and from them therefore we are 
not to expect any information on the subject of 
our present researches. Yet even the circum- 
stances of their character clearly evince that 
they also have escaped from the last grand ca- 
tastrophe, perhaps by another route than the 
races of the caucassan and altaic chains, from 
whom perhaps they may have been long sepa- 
rated before the epoch of that catastrophe. 

Thus all the nations which possess any re- 
cords or ancient traditions, uniformly declare 
that 'they have been recently renewed, after a 
grand revolution in nature. This concurrence 
of historical and traditionary testimonies, re- 
specting a comparatively recent renewal of the 
human race, and their agreement with the proofs 
that are furnished by the operations of nature, 
which have been already considered, might cer- 
tainly warrant us in refraining from the exami- 
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nation of certain equivocal monument?* which 
have been brought forward by some authors in 
support of a contrary opinion. But even this 
examination^ to judge of it by some, attempts 
already made, will probably do nothing else 
than add some more proofs to that; which is 
furnished by tradition, ; 



§ SS. Proofs derived Jrom several Miscellaneous 
Considerations. 

It does not now appear that the famous zodiac 
in the porch of the temple at Dendera, can sup- 
port the opinion which some have been disposed 
to deduce from it, respecting the high: antiquity 
of the present race of mankind. Nothing can be 
drawn for this purpose, from its division into two 
bands of six signs each^ as indicativie of the posi* 
tion of the colures produced by the precession of 
the equinoxesj.or toshow that these donot merely 
answer to the commencement of the civil year of 
the Egyptians at the period when it was drawn. 
As the civil year in Egypt consisted exactly of 
three hundred and sixty-five days, it made the 
tour of the zodiac in fifteen hundred and eight 
years J or, according to the Egyptians which 
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shows that they had not obsiervtd it iil four- 
teen hatldi^ atid iixty years. In the kame 
teiiij^le thelt Is anothe^ Kodiftc^ ihivhich thig sigii 
Fii^d ih tdptt^eHied is hegitmihg the ^e^h If 
these circtittistatl9(is wete connected with thte pb- 
Bition of thii solstice, this Other zodiac in the in- 
terior of the temple must faaVe been drairtl two 
thousand years before that in the porch ; but 
supposing it to represent the commencement of 
the civil year, an interval of very little more 
than a hundred years is quite sufficient to re- 
concile the two zodiacs with each other. 

It may be enquired also, whither our iodine 
inay not contain some internal proofs of its an-^ 
ti^uity, and whether the figured which have been 
ettiployed to represent its signs or constellatidniii, 
may not have some reference to the coliires at 
the epoch wheii they were adopted. All, how- 
fever, that has been advanced on this subject, ii 
founded on allegories, supposed to be contained 
in the several figures. Thus it has been suppo- 
sed, that Libraj or the balance^ indicated the 
equality of the days and nights ; lUutuSf or llie 
bull, the season of labouring tiie earth ; Cdncer^ 
or the crab, a retrogradation of the sun ; Firgo, 
the season of gathering in the fruits of the earth ; 
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mid so of Ihe rest All thk is mere bdd cbnjec* 
tiii'e : But beiSid6d| these eitplanations must nd- 
cessbHly vary for every country ; And it wbuld be 
leqnimit to assigtt a diflfetent epoch to ciaoh (He- 
]parate iodikc, accordiug to the climMe of the 
country in i^hich it is supposed to have been 
invented ; nay, perhaps, there iflay be no cli- 
mate and no epoch ih confblrmity with Vhich ra- 
tional eicplan&tions could be devised for all the 
sighs. It a abo possible, that these name* may 
have been giveb at a very remote period, with- 
out fefeHence at all to the divisions of time or 
space, ot to the different states of the sun in its 
course, just as they are how given by asttond- 
mers ; and may have been applied to the c(^ 
btellatiohb Oi" groups of stars, as refei'ring to a 
particular epoch merely by chance ; so that no'^ 
thing whatever can be deduced from their signi- 
fications. ^ 

It may be objected, that the advanced state 
of astronomy among these ancients is a striking 



* See the dteert&tion by M. de Ouignes respecting the 20- 
diaci of the dtfiefltal nfttioois, in the Memoirs of the Academy 
of BeUes Lettres, vol. XLVII. 
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proof of tbeir high antiquity, and that it must 
have required a vast many centuries of observa- 
tions by the Chaldeans and Indians to enable 
them to acquire the knowledge which they cer- 
tainly possessed nearly three thousand years ago, 
respectiDg the length of the year, the precession 
of the equinoicesi the relative motions erf the sun 
and moon, and several other important circum- 
stances. But to explain all this, without the ne*- 
-cessity of any prodigious antiquity, it may be re- 
marked, that a nation may well be expected to 
make rapid progress in any particular science 
that has no other to attend to ; and that with the 
Chaldeans especially, the perpetual serenity and 
clearness of their sky, the pastoral life which 
they led,*^ and the peculiar superstition to which 



* It may be here noticed^ that our present shepherds have 
infinitely more practical knowledge of astronomy, merely from 
being so much in the open air, almost unemployed, than all the 
other oifdinary ranks in society. An instance of astonishingly 
rapid progress in that science was exhibited in our own day by 
the celebrated James Ferguson, who constructed an accurate 
map of the heavens when a herd-boy, entirely from his own 
untutored geniuSi Had astronomy been then a non-existent 
science, even he might have carried it almost as far as the Chal- 
deans in a single lifetime ; abd perhaps, in mapping the hea- 
vens, he went farther even than all the astronomers of Chal- 
dea, — TransL 
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they were addicted, rendered the stars a general 
object of attention^ Thej had also coUeges, 
or societies of their most respectable men, ap- 
pointed to make astronomical observations, and 
to put them upon record. Let us suppose, also, 
that aipong so many persons who had nothing 
else to do, there werci two or three possiessed of 
singular talents for the study of geometrical sci- 
ence, and every thing known to that people 
might easily have been accomplished in a very 
few centuries. 

Sinc6 the time of the Chaldeans, real astrono- 
my has only had two eras ; that of the Alexan- 
drian school, which lasted four centuries^ and 
that of our own times^ which had not yet lasted 
so long. The learned period of the Arabs hard, 
ly added anything to that science, and all the 
other ages of the world were mere blanks with 
respect to it. Three hundred years did not in- 
tervene between Copernicus and De la Place, 
the celebrated author of the Micanique dleste ; 
yet some wish to believe that the Hindoos niust 
have had many thousand years to discover their 
astronomical rules. After all, even were every 
thing that has been fancied respecting the anti- 
quity of astronomy as fully proved as it ap- 
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p&it9 to US dtetitUte df proof, it would edtablisjh no 
emidmsion against the great cata^tbophe, which 
h^ left in other re^pem do many convincing 
iflonumdi^tii of its own esiftbnce. All thai it is 
neces^aiy to admit) even on that supposition, ii, 
What tM)ih6 tnodemft have thoUght^-^That astto- 
tomy Was atnong thig number of the sciences 
that were preMrVed by the small numbet of meta 
Who escaped from that c£ltastrophe* 

The antiquity of certain mining operations 
has also been prodigiously exaggerated by some 
writeirs* A recent wHter pretends that the 
tnineb of the island of Elba^ to judge from their 
wastes, must have been explored above fbr^ 
thOttiand years ago ; while another author, who 
has klao examined these wastes with much at- 
tetitiOn^ reduces the intervid to somewhat more 
than five thousand ye&rs, {Supposing that the an- 
dents wwught out every year one^fourth only 
Of ^he quantity that is Wrought Out in the pre- 
sent day.* We have no f easoU, howevet*, to be- 
lieve that the Roniatis, Who consumed so much 



* See History of China, before the Deluge of the Ogi- 
gitos, by k. de ForUn d'Urban, IL S3. 
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irbti in their armies, were so slow in their mining 
operations as this high antiquity of Ihb mines of 
Elba Wduid imply ; arid besides, evieb If thesfe 
miners had been wrought for no more than four 
thousaiid y^lu^, hoW should it have been that 
iron was so little known among the ancients ih 
the first ages of Greece and Rome ? 



I S*. Concluding Ructions. 

I km of dpinidh, thfen, With M. Deluc and M. 
^DolomieUj-i-iThiiti it there is ariy circumstance 
thoroughly ettablished in geology, it is, thit the 
<5fust of our globe has been subjected to a grekt 
and sudden revolution, the epoch of which can. 
not be dated much fkrther back than five or sii 
thousand years ago ; that this revolution had bu- 
ried all the countries which Were before inhibit- 
ed by men and by the other ahimals that are now 
bedt known ; that the same revolution had laid 
dry th6 bed of the last ocean, which how forms 
all the countries at present inhabited ; that the 
small number of individuals of meh and othfer 
animals that escaped from the eiSfects of that 
great revolution, have since propagated and 
spread over the lands then newly laid diy j and 
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consequently, that the human race has only re- 
. sumed a progressive state of improvement. since 
that epoch, by forming established societies, 
raising monuments, collecting natural fs^cts, and 
constructing systems of science and of learn- 
ing. 

Yet farther,— That the countries which are 
now inhabited, and which were Isud dry by this 
last revolution, had been formerly inhabited at 
a more remote era, if not by man, at least by 
land animals ; that, consequently, at least one 
previous revolution had subn^erged them under 
the waters ; and that, judging from the different 
orders of animals of which we discover the re- 
mains in a fossil state, they had probably expe- 
rienced two or three irruptions of the sea. 

These alternate revolutions form, in my opi- 
nion, the problem in geology that is most im- 
portant to be solved, or rather to be accurately 
defined and circumscribed j for, in order to solve 
it satisfactorily and entirely, it were requisite 
that we should discover the cause of these events, 
— an enterprise involving difficulties of a very 
different nature* 
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We are able to discover with sufScient pre- 
cision all that takes place on the surface of .our 
world in its present state, and we have sufficient* 
\y ascertained the uniform progress and regular 
successions of the primitive formations ; but the 
study of the secondary formations is as yet 
scarcely commenced. The wonderful series of 
unknown marine moluscse and zoophites, follow- 
ed by fossil remains of serpents and of fresh-wa* 
ter fish equally unknown, which are again suc« 
ceeded by other moluscas and zoophiles more 
nearly allied to those which exist at present: 
All these land animals, these moluscas, and other 
unknown animals of fresh water, which next oc- 
cupy the formations, and which are finally suc- 
ceeded by other moluscae and other animals re- 
sembling those of our present seas ; the relations 
between these various animals and the plants 
whose remains are mixed among them, and the 
relations of both with the mineral strata in whicn 
they are imbedded ; the little resemblance be- 
tween these extraneous fossils of animals and 
plants, as contained in the different basins of 
former waters : — All these form a series of phe- 
nomena which imperiously demands the atten* 
tion of philosophers* 



'ipuiEi ^tudy is rendered interestiAg, by th^ va- 
liefy of prpductiQi^ pf p^rtjal q? gfaiep^ revpr 
lutiouf which it dffoif^, and by ^he s^bvipdapi;^ 
cf the 4ifferisnt specify wbifih altsc^ately offer 
tbiQimffllves to view i it nisith^ bfls that dMU mo- 
9ptoiiy which ^Utacbes tq |be pt^dy of the priofu* 
live fqrm^tifmh nw does it fpj?c» w*,. UHe ^e laU 
ter, ahnoat neceswrily into bypfttbfiSfi^ The 
facts with which it is conver9ai)t are so proniioeBty 
so curious* and ao obviousi that they niay suffice 
to QQCupy the most ardent imagination ; 9pd th? 
conclusions which they afford from time to tim^, 
even to the most captious observer, have npthing 
vague or arWlrary io their nature. Finally, by 
the c«ireful investigation of these events, which 
af^rp^ph, as it were, to the history of our oyfi\ 
race, we may hope to be able tp discover some 
traces of ipqre ancient event? and their cap^es i 
if, after so many abortive attempts already mi^di^ 
on the same sutoect, we may yet flatter Qorsi^lv^ 
wUh that hope* 

These ideas have haunted, wd I may even 
sayt have tormented me, during all my re^ 
searches into thie fossil remains pf bones, of 
which I now ofifer the results to tbe public } ap4 
though these only contain a very small portion 
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of tiie pheaomena comiected with the imniedi* 
ately preceding period of the history of the eardi, 
they yet donneet themselves most intimately 
with att the rest» It was hardly possible to avoid 
endeavQanng to exiimine tliese phenomena in 
the country immediately round Paris ; a«d my 
^Lcellent frieiid M. Broiigniartt led by other seku^ 
dies to have similar vi^ws, associated bi&iself 
with me in the ia¥0stigatioPi ' by whidh we 
laid the foundation pf our Essay on the Mineral 
Geography of Paris. Thatwofk, bowei^y al* 
though it bears my name, has beeMle almost eit- 
tirely the work of my friend, in consequence of 
the infinite care he haa bestowed, ever giace the 
first conception of our plan, and during the ete^ 
eutum of our seveiial sc^rveys and researefaeii w 
the thorough investigation <^all the objects of 
our research, and in the qompositicm of the S»» 
say itsdf . 

The Essay on the Mineral Geography of the 
Environs of Paris, a^ds the most complete and 
satisfactory evidences of th;e principal facts and 
circumstances which I have endeavoured to esta- 
blish in this discourse. It contains a history of 
the most recent changes which have taken place 
in one particular basin, and leads us as fkr as the 
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dialk formiition, whidh is infinitely more extendi 
ed over the globe than the formations composed 
of those materials which are found in the basin 
Of Paris. The chalk formation, which was be« 
fore conceived to be of very modern origin, has 
beenshewnin that extensive examination to have 
originated at a period considerably far back in 
the age before the last ; or, in other words, to 
have. oW<ed its- origin to pauses connected with • 
the revolution and catastrophe before the last' 
gweral irruption of the Waters over our present 
habitable world. 

It would now be of great importance to exa- 
mine the othdr basins containing chalk forma* 
tions, and in general to pay particular attention 
to the strata which rest upon that formation, 
that these may be compared with those we found 
in the environs of Paris. Perhaps the chalk it- 
self may be found to contain some successive 
depositions of organic remains. It is surround- 
ed and supported by the compact limestone, 
which occupies a great proportion of France and 
Germany, and the extraneous fossils of which are 
extremely different from all those of our basin. 
But, in following the compact limestone, from 
the chalk to the limestone of the central ridges 

10 
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rf Jura, which are almost devoid of shells, or 
to the aggregated rocks of the acclivities of the 
HariZj the Vosges, and the Black Forest, we 
shall probably find abundance of variations : 
And the gryphites, the cornua aramonis, arid the 
ctotrochii with which it abounds, may perhaps 
be found- distributed by genera, or at least by 
species* 

THfs compact limestone formation is not eve- 
rywhere covered over by chalk. Without that 
inteiTcning, it surrounds basins in several places, 
W Supports elevated flats or table lands not less 
worthy of examination than those which are li- 
vtiit^dhy chalk. We should derive great ihforma. 
tioft for instance, from a history of the gypsum 
quarries of Aix, in which, as well as in those of 
Paris, reptiles and fresh-water fishes are found ; 
imd probably land-animals will be also discover- 
ed by careful research ; while we are assured 
that nothing similar occurs in the entire interval 
between these two places, which are almost two 
hundred leagues distant from each other. 

The long ranges of sand-hills which skirt both 
slopes of the Appenines through almost the 
entire length of Italy, contain every where per- 

M 
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fectly well-preserved shells, which are ofleit 
found retaining their colours, and even their na« 
tural pearl-like polish, and several of which re- 
semble those still found in our seas. It would be 
of great importance to be well acquainted with 
these, and to have all their successive strata ai;* 
curately examined, determij|ning the: extranidoua 
fossils found in each, and comparing thepi with 
those that are contained in other recent strata ; 
such, for example, as tliose in the environs of 
Paris. 

In the course of this investigation, it would 
be proper to connect the series, on the one bimdy 
with the most solid and most ancient formations, 
and on the other, with the reicent alluvial, depo- 
sitions made by the Po, the Arno, and their tri- 
butary streams j as also, to determine their rela- 
tions with the innumerable masses of volcanic 
productions which are interposed between them ; 
and, finally, to ascertain the mutual situations of 
the various sorts of shells, and of the fossil bones 
of elephants, rhinoceroses,hippopotami, whales, 
cachalots, and dolphins, in which several of these 
hills abound. I have only a very superficial 
knowledge of these lower hills of the Appenine 
chain, acquhred in the course of a journey de- 
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voted to other objects } but I am of opinion that 
they contain the true secret of the last operations, 
of the sea. 

There are many other strata, even. celebrated 
for their extraneous fossils, which' have not been 
hitherto so accurately examined as to enable 
them to be connected with the general series, ^ 
and whose relative antiquity, therefore, has not 
been ascertained. . The copper slate of Thurin- 
gia* is said to be filled with the remains of fresh* 
water fish, and to be older than most of the se- 
QNidary or flcetz fi3rmations. We are also as yet 
uninformed of the real position of the stinkstone 
date of Oeningen, which is also said to be full 
of the remains of fresh-water fish ; of that of 
Verona, evidently abounding in the remains of 
aea-fish, but which have bieen veiy improperly 
named by the naturalists who have described 
them ; of the black slate of Glacis ; of the white 
^te of Aichstedt, also filled with the remains of 
fishes, of crabs, and of other marine animals dif- 
ferent from shells. All these desiderata have as 
yet received no satisfactory explanation in books 

* Bituminous marl slate. — Jameson's Mmeralogy, vol. u.p. 197« 
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of geofegy ; neitfeer has it l^een'as yet explatti-. 
cd, why^beBs should be found almost everytiliere; 
while fish are confined only to a few pkiees. 

It appears to me, that a oomeesatim bi&tMj of 
sach singular deposit^ would be infinitely tbora 
vakiabledi^n so many contradiotory conjectmres' 
respeetikig the fimt origin of the world and other 
planets, and respecting phenomraa wfaich have 
confessedly no resemblance whatever to tisoee of 
the present physical state of the world ; • sucli 
conjectures finding, in these hypotfaetidal factft, 
neither materials to build upon, nidr any meam 
of verification whatever* Several of our geo*- 
legists resemble those bislorians who take no 
interest in the history of France, except as to 
what passed before the time of Julius Ca^- 
sar. Their imaginations, of course, must sup* 
ply the place of authentic documents ; and 
accordingly eadi composes his romance accord- 
ing to his own fancy« IV hat would become of 
these historians, if they had not been assisted in 
their combinations by the knowledge of poste* 
rior facts? But our geologists neglect exactly 
those posterior geological facts^ whiqh mi^ht, at 
least in some measure, dispel the darkness of 
the preceding times. 
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It would certainly be exceedingly satisfactory 
to have the fossil organic productions arranged 
in chronological order, in the same manner as 
we now have the principal mineral substances. 
By this the science of organization itself would 
be improved ; the developements of animal life ; 
the succession of its forms ; the precise determi- 
nations of those which have been first called in- 
to existence ; the simultaneous production of 
certain species, and their gradual extinction j — 
all these would perhaps instruct us fully as much 
in the essence of organization^ as all the experi- 
ments that we shall ever be able to make upon 
living animals : And man, to whom only a short 
space of time is allotted upon the earth, would 
have the glory of restoring the history of thou- 
sands of ages which preceded the existence of 
the race, and of thousands of animals that never 
were contemporaneous with his species. 



END OF THE ESSAY. 



SUPPLEMENT: 



Being an Fair act from the Researches of M. dc 
Prony^ on the HydrauUc System of Italy ; 
Containing an Accotmt of the Displacement of 
that Part qf the Coast of the Adriatic which 
is occupied by the Mouths qfthe Po. 



That portion of the shore of the Adriatic which 
Ges between the lake, or rather lagune, of Comma- 
chio and the lagunes of Venice, has undergone 
considerable alterations since ancient times, as is 
attested by authors worthy of entire credit, and 
as is still evidenced by the actual state of the 
soil in the districts near the coast ; but it is im- 
possible now to give any exact detail of the suc- 
cessive progress of these changes, and more 
especiaUy of their precise measures, during the 
ages which preceded the twelfth century of our 
era. 
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We are, however, certain, that the city of Ha- 
tria, now called AdriOy was formerly situated on 
the edge of the coast ; and by this we attain a 
known fixed point upon the primitive shore, 
whence the nearest part of the present coast, at 
the mouth of the Adige, is at the dbtance of 
25,000 metres ;* and it will be seen in the se- 
quel, that the extreme point of the alluvial pro- 
montory, formed by the Per, is farther advanced 
into the i^ea than the mouth of the Adige by 
nearly 10,000 metres^f 

The inhabitants of Adria have fbrmed exag- 
gerated pretensions^ in many respects, as to the 
high antiquity of their city, though it is unde- 
niably one of the most ancient in Italy» as it 
gave name to the sea which once washed ita 



* Equal to 27,340 yards and 10 inches English measurei or 
]5t miles and 60 yards* 

In these reductions of the rerolutionary French metres to 
English measure, the metre is assumed as 39.S7 English inches. 
•^TransL 

i Or 10,996 yards and 4 inches, equal to 6 miles and near- 
ly a quarter, English measure. 

Hence the entire advance of the alluvial promontory of the 
Po appears to hare extended to 21 miles 5 furlongs and US 
ja«d8.-^rrafwt 
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walls. By some researches made in its interior 
and it9 environs^ a stratum of earth has been 
found mixed with fragments of Etruscan potteryt . 
and with nothing whatever of Roman m^nufgc* 
tare. Etruscan and Roman pottery are foimd 
mixed together in a superior bed, on the top of 
which the vestigea of a theatre have been di$co* 
vered. Both of these beda are far belorw the lie- 
vel of the present soil. I have seen at Adna 
very curibna collections^ in which these remains^, 
of antiquity are separately classed ; and hasriag 
some years ago observed to the viceroy, that It 
would be of great importance, both to history 
and geology, to make a thorough search into these 
buried remains at Adria, carefully noticing the le- 
vels in comparison with the sea, both of the pri- 
mitive soil, and of the succe^ive alluvial beds, 
his highness ebtered warmly into my ideas ; but 
I knowiiot whether these propositions have been 
since carried into effeat. 

Following the coast, after leaving Hatria, 
which was situated at the bottom of a small 
bay or gulf, we find to the south a branch of the 
Athesis or. Adige, and of the Fossa PhiUstina, of 
which the remaining trace corre^onds to what, 
might have been the Mincio and Tartaro uni- 
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t6d, if the Po had still run to th& south of Fer- 
rara. We next find the Delta Venetum^ which 
seems to have occupied the place where the lake . 
or lagune of Commachio is now' situated. This 
delta was traversed by seven branches of the 
Eridanus or Po, formerly called also the Vadu 
Padus or Podincus ; which river, at the dirami- 
fication of thede seven branches, and upon its 
left or northern bank, had a city named Trigfh 
bolh whose scite could not be far from where Fer- 
rara now stands* Seven lakes, inclosed within 
this delta, were called Septem Maria^ and Ha- 
tria was sometimes denominated Urbs Septem 
Marium^ or the city of the seven seas or lakes. 

Following the coast from Hatria to the north- 
wards, we come to the principal mouth of the 
Athesis or Adige, formerly named Fossa PhilU 
stinat and afterwards Estuarium Altinij an inte« 
rior sea, separated, by a range of small islands^ 
from the Adriatic gulf, in the middle of which 
was a cluster of other small isles, called Rialtum^ 
and upon this archipelago the city of Venice is 
now seated. The Estuarium Altini is what is 
now called the lagune of Venice, and no longer 
communicates with the sea, except by five pas- 
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sagesy the small islands of the archipelago ha- 
ving been tinited into a continuous dike. 

To the east of the lagunes, and north from 
the city of Este, we find the Euganian mounts, 
br hills, forming, in the midst of a vast alluvial 
plain, a remarkable isolated group of rounded 
hillocks, near which spot the fable of the an- 
cients supposes the fall of Phaeton to have taken 
place. Some writers have supposed that this fa- 
ble may have originated from the fall of some 
vast masses of inflamed matters near the mouths 
of the Eridanus, that had been thrown up by a 
volcanic explosion ; and it is certain that abun- 
dance of volcanic products are found in the 
neighbourhood of Padua atnl Verona. 

The most ancient notices that I have been 
able to procure respecting the situation of the 
shores of the Adriatic at the mouths of the Po, 
only begin to be precise in the twelfth century. 
At that epoch the whole waters of this river 
flowed to the south of Ferrara^ in the Po de Vih 
lano and the Po di Prima^o, branches which in- 
closed the space occupied by the lagune of Com- 
machio. The two branches which were next 
formed by an irruption of the waters of the Po 
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totbe nordi of Ferrara, were named the river of 
CorboloyLangoiOy or MazzornOj and the river Tou 
The former, and more northern of these, received 
the Tartar4>t or canal bianco^ Hear the sea, and the 
latter was joined at Ariaao by anothe^r branch 
derived from the Po, called the Goro river. The 
sea-coast was evidently directed from south to 
Dortb, at the distance of ten or eleven thousand 
metres* from the meridian of Adria } and LoreQn 
to the north of Mesola, was only about 2000 me- 
tresf from the coast. 

Towards the middle erf the twelfth century^ 
the flood- waters of the Po were retained on their 
left or northern side by dikes near the small city 
of FicarolOf which is about 19,000 m£tres% to 
the north-west of Ferrara, spreading themselves 
southwards over the northern part of the terri- 
tory of Ferrara and the Polesine of Rovigo, and 
flowed through the two.formerly-mentioned ca- 
nals of Mazzorno and Toi. It seems perfectly 
ascertained^ that this change in the direction of 



^ Equal to 10,986 or 12^030 ]Eards English meaiure.<«* 
Trand. 

t Or 2,186 yards 2 feet English.— Trart*/. 
X Or 20,778 yards I foot 10 inches.— Tran*/. 
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the iBratew df the Po had t>een preduced by the 
dSbd» of Jirnnan laboui%; and the historians 
wfeo have recorded this reoiarkable fact only 
differ from each other in some of the more mi- 
mite detafls. The teiideocy of the river to Aomt 
in the new 'Channels, which had been opened for 
the more ready dischaige of its waters when in 
Hood, continttaMy increased ; owing to whidii 
flie two ahcieut chief branches, the Voalno and 
Primaro^ rapidly decreased, and were reducfed 
in less tha«i a centmy to their present compara- 
tively insigtiificant siise ; while the main direc- 
tion of the river was (established between the 
liiouth of the Adige to the north, and what i« 
fiow called Port0 di Goro on the south. The 
two brfbre-mentioned canals, of Mazzorno and 
Tolf becooiing insufficient for the discharge^p 
otfaem weredijg; and the principd mouth, call- 
ed Bocco Trttmonttma^ or the northern mouth, 
having approached the mouth of the Adige, the 
Venetians became alarmed in 1604; when they 
excavated a new canal of discharge, named Ta^ 
glio de Porto VirOj or Po dellc Fornaci, by which 
means the Bocco Macstra was diverted from the 
Adige towards the south* 

During four centuries, from the end of the 
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twelfth to that of the i^teendi^ the alluvial for^* 
matioQS of the Po gained considerably upon the 
sea., The northern mopth^ which had usurped 
the situation of the Ma^zorno canal) becoming, 
the Rfimo di Tranwntaua, had advanced in 1600 
to th^ distance of 20,000 metres * from the meri- 
dian of Adria ; and the soujthern ^nouth^ which 
had taken possession of the canal pf 7bi, was 
then J 7,000 metres -f advanced beyond the same, 
point.. Thus the shore had become extended 
pine or ten thousand metres % to the north, and 
six or seven thousand to the south,§ Between 
these two mouths there was formerly a bay, or a 
part of the coast less advanced than the rejst^ 
called Sacca di Goro. During the same period 
of four hundred years previous to the com- 
mencement of the seventeenth century, the great 
and extensive embankments of the Po were con- 
structed ; and also, during the same period, the 
southern slopes of the Alps began to be cleared 
and cultivated. 



* Or 21,872 yards.— Trflnj/. 

t Or 18,591 yards Transl. 

X Equal to 9,842 or 10,936 yards*— 7fa?w/. 
§ Equal to 6,564? or 7, 655 yards. — Transh 
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The great canal, denominated TagUo di Porto. 
Viroy or Podelle Fornacif sisceptsins the advance^ 
of the alluvial depositions in the vast promon- 
tory now formed by^the mouths or delta of the To. 
In proportion as their entrances into the sea ex* 
tend from the original land, the yearly quantity 
of alluvial depositions increases in an alarming 
degree, owing to the diminished dldpe of the 
streams, which was a necessary consequeoce of 
the prolongation of their bed, to the confine- 
ment of the waters between dikes, and totheik- 
cility with which the increased cultivation of the 
ground enabled the mountain torrents which 
flowed into .them to carry away the soiL Owing, 
to these dauses, the bay called Sacca di Goro was 
very soon JUed up, and the two'promotitories 
which had been formed by the two former prin-^ 
cipal mouths ofMazzomo and Tot, were united 
into one vast projecting cape; the most advanced 
point of which is now 32,000 dr 39,000 metres^ 
beyond the meridian of Adria : so that in the 
course of two hundred years, the mouths or 



* From 19 miles 7 furlongs and 15 yards, to 20 miles 4 fur- 
longs and 9 yards, English measure.^ ZVait^/. 
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d^Ita of tlie P6 have gained about 14,000 mc^ 
tre$^ upon the sea* 

From all these Aets^ of whicb I ha^e given a 
brief entimeratiot), the following w^tsar^ clear* 
ly established. . - .• 

Finst^'^1^2it at some ardent peiiodi tbepi^ 
else date of which cannot be now aseertained^ 
the waves of ihe Adriatic washed the walls- of 
Adria^ 

iSbcOTi^y,— That in the twelfth oentary, .before 
A pioissage had beem opened for thewoterskif thd 
Pd at jRfcard/0, on'italeft or noithefn bank, the 
if^bre h^ been already removed- to the distance 
of ti\m or ten tboasand mttres f 6:091: Adria, ./ 

Thirdly^ — That the extremities of die pro* 
mootories loomed by die two principal branches 
of the Po, before the excavation of the Taglio di 
Forto Viro^ had extended by the year 1600, or 
in four hundred years, to a medium distance of 



* Or 15.366 yards.— JroiM^ 

t Equal to 9,842 or 10,936 yards.— Tranrf, 
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18,500 metres* beyond Adria j givingi from the 
year 1200, an average yearly increase of the al- 
luvial land of 25 metres.^ 

Fourthly^ — That the extreme point of the pre- 
sent single promontory, formed by the alluvions 
of the existing branches, is advanced to between 
thirty-two and thirty-three thousand metresX be- 
yond Adria ; whence the average yearly progress 
is about seventy metres^ during the last two hun- 
dred years, being greiatly more rapid in propor- 
tion than in former times. 



♦ Or 20,231 yards.— rram/. 

f Exactly 27 yards 1 foot a&d l-4th of an inch English.— 
Ttand. 

X Already stated at frotn 19| to 201- miles; or more pre- 
cisely, from 34-9995 yards 1 foot 8 inches, to 36,089 yards 10 
ittches English measure. — TramL 

$ E^al to 76 yards 1 foot 7 inches and 9-lOths.— Traiu;. 
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APPENDIX, 

* COMTAIMING 

MINERALOGICAL NOTES, 

AND AN ACCOUNT OF 

CUVIER'S GEOLOGICAL DISCOVERIES. 



NOTES. 



Note A/ ^ 4. p« 7. 
On the Subdcknce of StraM. 

]Vl« CiJViBR adopts the opinion of De Luc, that all 
the older strata of which the crast of the earth is com- 
posed, were originally m an hori^htal situation, and 
have been raised into their pk'eseiit highly-^itielined posi 
tion^ by sabsidences that have taken pfh^ee ovei^ tlie 
whole surface of the earth* 

It cannot be doubted, that subsidencesy to a consider* 
able extent, have taken place ; yet we are nol of opir 
nioQ, that these have been so general as maintained by 
these geologists. We are rather idclined to believe, 
that the present inclined position of strata is in gene*^ 
ral their original one ; — an opinion which is coun* 
tenanced by the known mode of connection of sbrata, 
the phenomena of veins, particularly cotemporaaeous 
veins, the crystalline nature of every species of older 
rock, and the great regularity in the dire^im of strata 
throughout the globe. 
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The transition and flGetz-rocks also are much more of 
a chemiSal or crystalline nature than has been generally 
imagined. Even sandstone^ one of the most abundant 
of the floetz-rocks> occasionally occurs in masses^ many 
yards in extent^ which individually have a tabular or 
strati fied structure: but when viewed on the great 
scale, appear to be great massive distinct concretions.^ 
These massive concretions^ with their subordinate tabu- 
lar structures, if not carefully investigated, are apt to 
bewilder the mineralogist, and to force him to have re- 
course to a general system of subsidence or elevation of 
the strata, in order to explain the phenomena they ex- 
hibit. 

. Note B. §• 7. p. 90 & 21. 
On PfimUive Rocks. 
As tfie eBameratioa- of, primitive mountain rocks im 
the text is incomplete, we have judged it useful to give 
in ikts note a more full account of tbem.^ Primitive 
mountains, in general, form the highest and most rug- 
ged portions of the earth's surface, and extend in the 
form of chains of mountain-groups throughout the whole 
earth. These mountain-^groups are generally highest 
in the middle, and lowest towards the sides and extremis 
ties ; and the mountain-rocks of which they are com- 
posed, are so arranged, that in general the middle and 
highest portions of the group are eeni posed of older 
roeks^ than the lateral and Ipwer portions. As far as we 
know at present, granite is the oldest and first formed 
of all the primitive rocks. This rock is composed of 
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fekpar^. quartz^ and micaj aad vanet id lU stnictiife 
from coarBe to very small granular. It sooieiiiMa alter* 
nates with. beds of quartas and felspar^ and is often tra* 
Tersed by cotemporaneons veins of granite^ . <^. qvaflrta> 
and of felspar* Tbe newer or upper portions of the 
formation contain co.temporaaeoas masses of porphyry^ 
syenite, hornblende rockj limestone, fcc« It frequently 
forms the highest, and at the same time the central part 
of mouDtaiu-groups. The next rock, in point of anti* 
quity, or that which rests immediately upon the granite^ 
is gneiss, which has a distinct alaty struetnce, is stratifi- 
ed, and, like granite, b composed of felspar, quanta, and 
mica* It alternates with the newer portions of the 
granite, and sometimes cotemporaneons veins of the one 
rock shoot into masses of the o|her. It contains subor- 
dinate formations of granite^ porphyry, syenite, trap^ 
quartz, limestone, and conglomerated gneiss* The 
next rock in the series is mica-slate, which rests upon 
the gneiss. It is composed of quartz and mica^ and has 
a distinct slaty strocture, and i» stratified. It alternates 
with gneiss, and contains various subordinate formations^ 
as granite, porphyry, syenite, trap, quartz, serpentine, 
limestone, and conglomerated mica-slate. It is of^en 
traversed by cotemporaneoas reins, from the smallest 
discernable magnitude to many yards in width. The 
mica-slate is succeeded by clay-slate^ which rests upon 
it, and sometimes alternates with it. It differs from 
mica-slate, gneiss, and granite, in its composition, being 
ill general a simple rock ; and in some instances princi- 
pally composed of mica, in others to all appearance of 
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Mt^0 '' Besides grdnHe, porphyry^ trap, syenite, hme^ 
stone,' ^efpentine, conglomerated clay-slate, * quartz, it 
also (jdntaitfs the following fornliatibns ; flinty-slate, 
ivhet-slatey taik-^kte, ^nm-sl^te, add drawing-slate. The 
calbareooft roeks meotibified by Guvier, as' resting npon 
tbeslate, do not belong to this class ; they ai^ transt- 
tioh limesibne, and oontain^ although rarely, cestaceous 
petrifactions. 

NoT»C; 1 7. p. 21. 
Ctystallikd Marbles Anting m OifAif Strata. 
M. Cnvier days, " fliecrysldlised' diatbles never cover 
the shelly strata." This observation is not perfectly 
correct ; for transition limestone, and certain magnesian 
flcBtt Hmi^st6tie9, whi^h are to- be consi()ei^d' as crystal* 
Used inarbles; eonftiain t^&eeods petrifaetidns, and alter- 
nate with other stratii l!bat 6ontara petrrfied^ shells, 

Crystelllbed maTble, Or granular foliated limestone, 
occur, albng with floetz trap rocks, in the coal formation, 
in different parts of Scotland, as upon the ix>moniis, in 
Pifeshire, &c. 

' Noted: §.7. p. 23- 
Boiled Masses vpoh thi Mountains of Jura. 
Numerous large blocks, or masses of mountain 



* The primitive conglomerated rocks, mentioned above, as occur- 
ring in gneiss, mica*slate, and day-slate, are sometimes named grey- 
>vacke. 



roefcsy are met with' in almosi ev^rj^ cbunii^ of ^fope^ 
jEind' treqntnify v^ry far reihov^dirbm fll^iV ori^nsVi^ttt- 
rutins. SWk^rknd and the sufifouildfb^ domitri^s 
present n'tttn^roti^ dtid very itilisr^tteg appearariees' of 
th^ Mild. On the mototaikis of Jura^ i^tti^aitdly in 
the lihe 6f dti^ctif^n of th^ YMeSs, and nearly to the 
Iier^t of eobO ffeet, ^norindti^ stocks of ^taite are 
fdtihd reitinj^ upoi^ the limeiitoh^ rocks of that rstoge 
of mbiinisAtcs. These blbcks aife of t!h!at spiscie^ft of 
granite ivhldi f6]mis( the tjiodnlidin of Ome:i^y hdoogl% 
to the gt^p of Motii Blatte; hende it fe infien^ 
thtd they mast hAve been- tiftttspelrt^d by ^ force of 
water from that region to their present situation* 

Masses of con^Tomeritte also occur upon the Jura 
mountainsi ^'tiie'same varietied as those wfaicih o^cur 
in fixed rocks^at Valorsihe^ and other places in the 
vidnlty 6f -Moht Katie; Blocks of greyi*aeke and of 
blddk Ihiekoh^ dte bmbng^t the rolled hiockh wd 
these alsd ean be traced as&ied irc^ks in the VaOlais. 

Matify |ihendmena of ttye^; mike description areto be 
observed in Scotland. It Wo«iId be an interesting and 
vahiable additi^m to the geology of Great Britain^ to 
have a map constructed representing the distribution 
of these blocks over the whole surface of the island. 

NoteE. §.'9. p. 26. 
Salidmry Craigs.' 
The front of Salisbury craig$^ near Edinburgh, af- 
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fords a fine example of the natural chronometer^ de- 
seribed in the text. The acclivity is covered with loose 
masses that have fallen fipm the hill itself; and the 
quantity of debris is in proportion to the time which has 
elapsed since the waters of the ocean formerly covered 
the neighboiiriag country* . If a vast period of time had 
elapsed since the surface of the earth had assumed- 
its present aspect, it is evident^ that long ere now 
the whole of this hill would have been enveloped in its. 
own debris. We have here^ then, a proof of the com- 
paratively short period since the waters left the surface, 
of the globe> — a period not exceeding a few thousand 
years. 

N0T4: F. ,§10. p^.86. . 

Onihe AUwml Lund ofihelkmnk Idandsm fhe Balticy 
and on the Coa^ ofSkswMci / . 
In this section, Cuvier gives a clear and distinct ac-^ 
count of several kinds of alluvial formations. M. De Luc,, 
in the first volume of his Geological TravelSf describes 
the alluvial formations that cover and bound many of the 
islands in the Baltic and upon the coast of Denmark, 
and gives so interesting an acqoulit of the modes followed 
by Uie inhabitants in preserving these alluvial depositesy 
that we feel pleasure in commanicating it to our readers* 

During my slay at Husum, I had the advantage of 
passing my evenings very agreeably and profitably at the 
house of M. HartZi with his own family, and two Danish 
officers. Major Behmann, commandant at Husum, and 
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Captain Baron de Barackow* The coavenation ofteq 
turned on the objects of my excursions^ and particularly 
on the natural history of the coatfs and of iheitlands; re- 
specting which M* Hartz obligingly undertook to giTe 
me extracts from the chrpnicl^f of the country. This led 
us to speak of the Danish islands; and those officers 
giving me such descriptions of them as .were very inte« 
resting to my object^ I begged their permission to write 
down in their presence the principal circumstaiices which 
they communicated to me. These will form the first ad«v 
dition to my own observations ; I shall afterwards pro* 
ceed to the information which I obtt^ined from M» 
Hartz. . , , 

V 

The two principal islands of the Banish Archipelago^ 
those of Funen and Seeland (or belaud )^ as well as some 
small islands in the Kattegate> namelyi Lenoe^ Anbolt^ 
and Samsoe^ are hilly^ and principally composed of 
geest;* and in these are found gravel and blocks of gra- 
nite, and of other stones of that class^ exactly in the same 
manner as in the country which I have lately described^ 
and its islands in the North Sea. On the borders of the 
two first of these Danish islands, there are also blocks in 
the sea ; but only in front of abrupt coasts, as is the case 
with the islands of Poel and Hugen,^ and along the coasts 



* By gee^ is understood the alluvial matter which is spread over 
the sorfaee both of the hilly and low country, and appears to have 
been formed the last time the waters of the ocean stood over the sur- 
face of the earth.— J. 
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6t tBef Baltic. The lands added to these islands of gest 
Hiem tOiXi^i part composed of ihh saml of the sea, the land* 
Waters thrtfe being vei^j^ racMsiderabte ; and fo the south 
of thefm have been foniied seyeral i^ands of th<& saine na« 
ture, thecliief of which are Laland and Falster,- near 
SSeeland/ These, Ifke tlie tnanch islands in the North 
Sea, ire sand'^l>anks accnmutated by the waves, and> 
tirheti c6vered with grass, continuing to be fiGkifther raiis^ 
l^y the sediments deposited between its bllades* In thb 
Baltie, where there are no sensible tides, such isltoc^^ 
ma^ be inhabited without dikes^ as well as the extensions 
6f the coasts ; because, being raised to the highest lievel 
of that sea, while their declivity under water is very 
small, and being also more firm in their composition, the 
waves die away oh their shores ; and if, in any extra 
ordinary case, the sea rises over them, it leaves on them 
fresh deposits, which increase their heights. These soils 
are all perfectly horitontal, like those added to the coasts 
of the continent. 

Some of these islands approach entirely or in part 
to the nature of that of Rugen. This island of Seeland, 
on that side which is called Hedding, has a proiAontory 
composed of strata of chalk with its flints. The island of 
Moen, (or Mona,) on the south of the latter, has a sirni* 
lar promontory near Maglebye and Mandemark ; and the 
island of Bornholm, the easternmost of those belonging 
to Denmark, contains strata of coal, covered by others 
of sandstone. Phenomena like these, evident symptoms 
of the most violent catastrophes at the bottom of the an* 



eient .«ea> proceecling, as I tbidk I ha^e ckiirly ^hewn^ 
fiom the subsidence and angular mQtipns of Is^ifge in|u»p«# 
of ftlTHtaj which mua^ hi^ve forced out the interior fliiif]^ 
with the utmost impetuosity, it is not suiprising that.sp 
jnany fragments of the lowermost strata, are foiind diPr 
f ersed o^rt^r tJhis great tbeajtre of ruinsb 

I now proceed to the detailjs which I received .from 
M. Hartz;;begiDniag by a specific df^igpAtio^ jpf ^fb^ 
kland$ dependent on the province of ,S)eswigb> such c^s 
tbey are at present^ belonging to the three classf s already 
defined, ^o commence irom the i^prth ; JFanoe> Romj 
Sylt^ and Amrom^ were originally islands of the same na- 
tlire as the neighbouring continent^ but haye been since 
jextended by marschesJ'^ The soil of these islands^ with 
its grfLvel and blocks of primordial stones^ was at first 
barren, as tbe gfest is naturally ey^y where ; but is ber 
/come fertile by manure^ of whiqh tbere has Jbeen no de^* 
ficiency, since thpse grpundshave been surrounded wit^ 
^rjKhf where tbe cattle are kept in stable^ during tbf 
winter. In, the island of SyU^ there are spaces qonsistr- 
ing.of. fnoor; bjut its headof land, which extends on tbe 
^puth as far ^ ]\{prnnm^ is com pps^d entirely otmarsch, 
|ind is bordered with c/tines towards the open sea^ be- 
cause, .the sediinents of the rivers not reaching any fa.rr* 



* By marsch is understood the new land added to the coasts since 
Ifee last retiring of the .water of the ^obe from tbe surjb^ pf (be eartb, 
and is formed by tbe isedimeQts of rivers, mixed more p^ less ijirith sand 
D^am the btttpm of the sea.— 'J. 
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tfaer> the tea-^cmd impelled against it by the waves re- 
mains pure^ and is thus raised by the winds in hillocks 
<m the shore. The shallow bottom of the sea^ between 
this island and that of Fora^ is of geai : at low water^ it 
may be passed over on foot ; and there are found on it 
gravel and blocks of granite. But on the same side of 
Fora there is a great extent of marsch, beginning from 
St Laurencius. Among the islands consisting entirely of 
fnarsch and surrounded with dikes^ the most considerable 
are Pellworm and Nord Strand ; and among the Hal- 
ligs^ or those inhabited without dikesi the. chief are 
Olanty Nord-marsh, Langne^ Groode^ and Hooge. 

Such are the islands on this coastj in their present 
state^ now rendered permanent by the degree of perfec- 
tion at Which the art of dike-making is arrived. Butj in 
former times^ though the original land was never attack- 
ed by the sea^ which, by adding to it new landi, soon 
formed a barrier against its own encroachments, the lat- 
ter, and the islands composed of the same materials, were 
subject to great and sudden changes, very fatal to those 
who were engaged to settle on them by the richness of 
their soil, comparatively with the continental. The inha- 
bitants, who continued to multiply on them during seve- 
ral generations, were taught, indeed, by experience, that 
they might at last be invaded by the element which was 
incessantly threatening them ; but having as yet no know- 
ledge of natural causes, they blindly considered those that 
endangered them as supernatural, and for a long time 
used no precautions for their own security. They were 
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ignoraDt of the dreadfal effects of a certain asspdatioa of 
drcumstances^ rare indeed, but^ when occanring, abso- 
lutely destructive of these tnatvciies; This association con- 
sists of an extraordinary elevation of the- level of the 
North Sea^ from the long continuance of certain winds 
in the Atlantic, with a violent storm occurring during the 
tides of the new or full moon ; for then the sea rises 
above the level of all the manehes; and before they were 
secured against such attacks^ the waves rolling over them^ 
and tearing away the grass which had bound their snr* 
face^ they were reduced to the state of mere banks of sand 
and mud, whence diey had been drawn, by the long 
course of ordinary causes* Such were the dreadful acci- 
dents to which the first settlers on these lands were ex- 
posed ; bat no sooner were they over, than ordinary 
caiises began again to aqt ; the sand-banks rose ; their 
siirface was covered with grass ; the coast was thus ex^^ 
tended, and new islands were formed ^ time effaced the 
impression of past misfortunes ; and those among the 
inhabitants of these dangerous soils, who had been able 
to save thems<^lves on the coast, ventured to return to 
settle on them again, and had time to multiply, before 
the recurrence of the same catastrophes* 

This has been the general course of events on all 
the coasts of the North Sea, and particularly on those of 
the couQtries of Sleswigh and Holstein. It is thus that 
the origin and progress of the art qfdike$ will supply us 
with a very interesting ckronometer in the history of the 
contment and of man, particularly exemplified in this 



209 . OK AI|I<UVIAL PORMAiripN^ 

part of the globe. A JLRtbcwn ckrgyujL^Ojjqltlj^^ in f^he 
isiland.of Vor4 $trap<il> ,h^yi^g^qQl(ect^d all tl^e pas^qpr 
lavs of thi^. history whicli tl)«^4Q<;UiP^i4>i pf the^coqntrj 
could Bffoti, piibli^h^d it ia 166$^ ip a iQ^rinaii twpr]^, 
eoitiUed Th^ JHo$;t^ Fri^ Chrqnidf. It was ^ici^y 
from this work^ aiid from the CArpnie^ of f^ankwffrtfi, 
that M* Hsu^tz e^tracfed;the ipfojq^a^ion yvbic}! h^gaye 
to me, ftCQPmpd^i^^ by ^wo ipi^pfs^ .cppie^ .for jne^ by 
one. qf bis soqs^ f^pa> tbose. of Johm^n^s M^jj^xus, a ma: 
ibeinalician ; thpy hea?: tkeMtie of ^^»a,Cimbri€a; oi?ie 
of tb^m r^sp^cUpg the ^i^\e^qf\\xeislfind»iaaid of t(ie coa^, 
inJ94Q#a^it,lpay be.tra(;e4'ip tbe c^ropiqjies^ ^nd the 
other, WJt.^a^ yi Jl^U: 

Accoydiiig to th^se d^cupie^itpf' tlie fi^st ijr^4bit|inl0 
jof the rnami^esyfeie Frisii or Frisiaph designaKd also 
under the names of Cimbri and Sikamhri : the latter 
nap^e^ M. .H^.ifs cpnjecturep, paight qojpe frpm^the an- 
cient German ^virords Se^kanq^ers, i. e. Sea-voarrtors ; the 
Frisians being very warlike^ These pepple appear to 
^ave had the same origin with those^ who^ at a rather 
earlier period, look j;)ossessipn of the marsches of Ost- 
Frise^ (East-Frieslapd>) and of that Friesland which 
forms one of the United Provinces ; but this common 
origin is very obscure. Even at the present day, the 
inhabitants of the ffiar^oMs, from near Husum to Ton- 
dern, or Tunder tp the North, though themselves un- 
acquainted with it, speak a language which the otber 
inhabitants of the country do not understand, and which 
b supposed to be Frisian. It is tlf^e f ^nfie at a village 

10 
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In the penitisiila of Bremen^ by which I have had occa- 
-sion to pass. 

The Sicamhri or North Friiiam, are traced back to 
some centuries before the Christian era. At the com- 
mencement of that era, they were attacked by Frotho, 
King of Denmark, and lost a battle^ under their king 
Vicho, near the river Hever. Foar centuries afterwards 
they joined the troops of Hengist and Horsa. In the 
year 692, their king Radebot resided in the island of 
Heiligeland* Charles Martel subdued them in 7S2; and 
•some time afterwards, they joined Charlemagne against 
<3ottric. King of Denm,ark. These are some of the cir- 
*camstances of the history of this Frisian colony, record- 
ed in the chronicles of which I have spoken ; but the his- 
tory here interesting to us is that of the lands whereon 
they settled. 

' It appears that these people did not arrive here lu 
one body, but successively, in the course of many years : 
they spread themselves over various parts of the coasU 
of the North Sea, and even a considerable way up the 
borders of the Weser and the Elbe ; according to do- 
cuments which I have mentioned in my Lettres sur THis" 
toire de la Terre et de F Homme. These new settlers found 
large marsches, formed, as well in the wide mouths of 
those rivers as along the coasts, and around the original 
islands ofgeai; especially that of Heiligeland, the most 
distant from the coast, and opposite the mouth of the Ey- 
der. Of this island, which is steep towards the south, the 
o 
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, original mass oopsists ofiiralaorifuiiltfojie ; mi at th$t 
time its marsch extended almost to Eydei:stede : ^heie 
were manches likewise aroand all the other original is- 
lands ; besides vety large islands of pure manch in the 
interyals of the former, 

AU these lands w^re desert at the arrival of the Prf^ 
•iana; afnd the parts pn which chey established their fioMi 
habitations^ tp take care of their breedp of horses wl|} 
eattle feeding on the marKhe9, were the originid emi- 
nencei of the islands ; on that of Heiligeland they bfdit 
a temple to their great goddess Phoseta, or Fosta. 
When they became too numerous to confine themselvea 
lo the heights^ their herds being also groftUy mnlM|^ 
ed> they ventured to b^gin i^abiting the m^nchm ; ^ma 
afterwardsjt some great, inuiidatious (saving shewn \imm 
the dangers of that situation^ they adopted the pra^ticie 
followed by those who had settled on the manches of the 
province of Groningen^ and still continued on the Hal*- 
ligs ; that of raising artificial mounts called tverfs, w 
irhich they built their houses^ and whither they could^ 
upon occasiouj withdraw their herds; and it lik^wise^ 
appears that^ in the winter^ they assembled i» greater 
numbers on the spots originally the bighesti in the is- 
lands^ as well as on sw^e parts of the coasta. 

Things continued in this state for several centqrie»f 
during which period^ it is probable that the inhabiiantt 
of these lands were pften^ by vs^nous catastrophes, dis- 
turbed in the enjoyment of them/ though not dis9o^rar 
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gedi Bat io 1116^ by which time theie pteplewcHfe be-^ 
come iwry Bimitroiis/ tnore tfamn 000 6( them peiMii»4 
l>y one of the' canotirreDces of fatal' ckoamslaiicfaii al-» 
read J defined. It mas then that they uadertook the as- 
loniahing enterpriae of enolpsbg: these laadSk l^^y 
dug ditches around all the marschii, heaping upoQ theif 
exteHor edge the earth which was taken otft ; and thus 
they opposed to the sea^ dikes of eight feet in height. 
Aftei' tbis^ cbrnpl-ebending that nothing oimld eoiitiri- 
bntemore fotbe safety' of their dwellings, than lor&< 
BBove the aea to a greater distanee, they undertook^ 
wifb tbat'vitw> to exdude it firom the intenrds bi^weea 
the istabds, by uniting^ as far as ^honld be ppsttbie, 
those iBlaiids with each other. I will desciibethe pro- 
Cess by which they effected this^ after I shall have re- 
called to attention some circumstances leading toit» 
I Frotn ril that I hare ^ready said of the j^cm^ndir^ 
and of the manner in which t)ley.are increased, it may 
be underatdod, tbat thfe eommoa effects of the mm» 
and of the tlda h t6 brin^ nmlelriais froDl the bottom of 
the sea towards the coasts; and that the process 4}oil«' 
tinnesin ererystate of the sea. The land grinds pro*' 
duce no waves on the coasts, which ran carty .back to 
the bottom of the ^ea what has been brought thence by 
the winds blowing against ithe shore; and as for the 
tides, it may have been already comprehended, (and 
shall soon be proved,) that the M carries back but very 
Kttle of what has been brought by the^>IiKxf«; So that, 
but for some extraordinary circumstances, the materials 
cbntinnally impelled towardt the shore, which first form 
10 
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idtadB, wdold at last unite againt the Cdast in a con* 
linnoiis soil* The rare erenta, prodnctiTe of great ea«> 
tastrophes^ do not carry back these joateriak towards 
the bottom of the sea; they oniy^ a& it lias been said 
before^ ravj^e the surface^ diminisbing the heights^ and 
destroybg the effect of vegetation. These then were 
the effects, against which it was necessary to gnard* 

I now come to the plan of uniting the iUanA, fonii* 
ed by these early inhabitants. They availed themselves 
for that purpose of all such parts of the sand-banks^ as 
lay in the intervals between the large islands^ and were be- 
ginning ta produce grass. These^ when surronnded with 
dikes^ are what are called Hoogi ; and their effects are 
to break the waves^ thus diminbhing their action a^iasi 
the dikes of the large islands^ and at the same time to 
determine the. accumulation of the mtid in the intervals 
between those islands. In this manner a large maneh 
island^ nanied Everschop^ was already, in 987, united to 
Eyderstede by the point on which Poppenbull is situ- 
ated ; and in 995, the anion of the same marickes was 
effected by another point, namely that of TetenbulU 
Lastly> in the year ICXX), Eyderstede received a new in- 
crease by the course of- the Hever, prolonged between 
the sand-banks, being fixed by a dike ; but the whole 
still remained an iiland. This is an example, of the 
manner in which the manch islands were united by the 
hoi^s; and the chronicle of the country says, that by 
these labours the islands were so considerably enlarged 
in size, and the intervals between them so much raised,. 
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that at loir water it was poBStUe to pass on foot from 
one to the 6tlier. The extaltt>f these nidrscAes was so 
great oa the coast of Sleswigh alone, that they were di- 
Tided into three provinces, two of which comprehended 
the idands, and the tfiird comprised the marries conti**^ 
g«Qus to the coast; and the same works were carried 
on upon the marxUtof the coast of Holsteia* 

But the grounds thus gained from the sand4m$Af 
were very insecure ; these people, Uiough they had hi* 
habited them more than ten centuries, had not yetun* 
derstood the possibilityof that combination of fatal cir- 
cumstances above describe, against which- their 'd!fto 
formed but a v^ry feeble Tampdrt; the North Sea, by 
the extraordiaary elevations of its level, beidg much 
more formidable in this respect than the ocean, where 
the changed oF absolute level are much Hess consider- 
able* I shall give an abridged account of the partiou* 
lars ejttracted by M. Harts from the chroaicie of Da&b4 
wertb, relative to the great catastrophes which these 
martches'sucQeuiYelj underwent, previously to the time 
when experieoce led to the means necessary for their 
security. 

In 1075, the island of Nord Strand, then contigu* 
ous to the coast, particularly experienced the effect of 
^hat unusual combination of destructive causes; the sea 
passing over its dike, and forming within it large exca- 
vations like lakes. In 1 1 14 and 1158, considerable parts 
of Eyderstede were carried away; and in 1^04, the 
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part eaU^d Sudhc^r id the iftorarA of Utbhohfa J9ab4#» 
stroyed* All these citoitrophes w ere fidfiki to'taialDjr^ 
the iMncA Beltlfers; bht io; 1810^ Ibib sea having raeii 
so high thai its waves passed orer Nord Sthand^ Byder^ 
slede^ aitid Bttmarilcfa^ near lO/XM) of their rbhalMtaBte 
4peiiabed. Again^ in 1800^ teten parishes in Nofd St»$md 
and Pell^wdriii wek-e destroyed; and in 1S98^ Ditavsrsok 
ej^perienced a newcatastrophCj which swept away a*great 
part of it on the side faext Eyderitede ; the dike oflhe 
<swt'8e of the Eyder between the sand'-banlcs was demo^ 
bibedf and tht tides have ever since preserved their 
4cdurlie tb)^oi]ghout that wide space. Xaistiy, in the year 
a302# the isles of Fora and Sylt^ then foiining but one^ 
were divided, and Nord Strand^ then a marsch united t^ 
the coast, wa^ separated from it^ 

. Daring a long tirae^ the inhabitants wfaa survived 
these catastrophes, and their snccessors, were so nktich 
disccAiraged, that they attempted nothipg more than to 
surrbjiEd with dika like the former such spaces of their 
meadoW*land as appeared the least exposed to these ra* 
vages, leaving the rest' to its fate. Bat the common 
course of causes continually tending to extend and to 
raise the grassy parts of the sand-banks, and no extra- 
ordinary combination ofcircunistances having interrupt* 
ed these natilral operations, later generations, farther 
advanced in the arts, undertook to secure to themselves 
the possession of those new grounds. In 159.6, they 
turned their attention to tfa^e indentations made, during 
the preceding catastrophes, in the borders of themarsches; 
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idle wwen, eonfid^ in fbtut nttrtow ipkcHp someiioies 
&reateiitn|; io cut their way iato the interior {>art. la 
Ai6 fitmi of all the ereekt of this kind they planted 
fltaketj whieh thqr interlaced with osiers^ leaving a cef^ 
tain space between the lines. The waves, thos broken/ 
could no longer do injary to the manch; and their ge-* 
dimenta being deposited oo both sides of this open 
fence, veiy solidybre-inuii were there formed. In 1550^ 
they raised the dike$ considerably higher, employing 
wheelbarrows, the use of which was only then introdu* 
ced. For this purpose, they much enlarged and deepett- 
ed the interior canals, in order to obtain more earth, not 
Inerely to add to the height of the dikes, but to extend 
their base on the outer side. At last they begiui td 
cover these dikes with ^traw ropes ; bat this great pre^ 
servative of dikes was at first iH managed ; and the use 
of it was so slowly spread, that it was not adopted in 
Mord Strand and ia £yderstede, Ull about the yeaM 
1610 and l€12. 

Before that time, however, the safety of the exten-* 
sive soil of the latter mam^ had been provided for in a 
different manner. I have said above, that, when the 
isles of Everschop and Utholm had been united to it^ 
the whole together still formed but one large Uland; 
now, in this state, it was in as great danger on the side 
towards the continent, as on that open to the sea ; be* 
cause two small rivers, the Trene and the Nord Eyder, 
discharging themselves into the interval between it and 
the land, and by preserving ihcir conrse to ihe sea. 
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, this interval was thus kept open to tempest^^ sometimei; 
from the side of the Hever^ sometimes from that of the 
Eyder } and the vraves^ beating against the geM^ were 
thence repelled upon the manck. The inhabitant^ 
^eing that the expence of remedying these evils wonld 
be greater than they could afford, while at the same 
time it was indispensable to their safety, addressed them* 
pelves to their bishop and to their prefect, of whom they 
requested pecuniary assistance; and having obtained 
it, they first undertook the great enterprize of carrying 
the Ti^ene and the Nord £yder higher up into the £y««. 
der; keeping their waters, however, still separate for a 
certain space, by a dam with a duict, in order to form 
there a reservoir of fresh water ; the tides ascending up 
the Eyder above Frederichstadt. They were thus en- 
abled to carry on the extremities of the Hk^ on both 
$ides to join the gteU; and the interval between thelat^ 
ter and the month was then soon filled up, there being 
only left, at their junction, the canal above described, 
which receives the waters of the geest^ and, at low wa- 
ter, discharges them from both its extremities by sluices* 
At the same time, the islands of Pellworm and Nord 
Strahd were united with each other by means of eight 
koog$; and the sandi/ marsches of which I have spoken, 
contiguous to the geesty on the north of that of Husum, 
ivcre inclosed with dikes. 

After the dikes had been thus elevated, and their 
surface rendered firm by the straw ropes, though the lat- 
ter were not yet properly fixed, the inhabitants of the 
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marscha for sdine time eDJojed repose ; bat oa the 1 Itb 
October 1634^ the sea, rising to an excessive height^ car^ 
ried away, during a great tempest, the hoogs which had 
produced the junction between Pellworm and Nord 
Strand, these having ever since con tinned distinct islands ; 
Italso violently attacked Ditmarsch ; and its ravages to- 
tended over the whole coast^ as far as the very extensive 
new lands of Jutland. Princes then came forward zea^ 
lously to the relief of their subjects. In particular, J're*^ 
deric III., Duke of Sleswigh, seeing that the inhabitants 
of Nord Strand were deficient both in the talents and 
in the means necessary fior the reparation and future se-? 
curity of that large island, and knowing that the art of 
dikes had made greater progress in Holland, because 
of the opulence of the country, addressed himself to the 
States General, requesting them to send him an^engi* 
tieer of dikes with workmen accustomed to repair them ; 
and this was granted. The dikes of Nord Strand were 
then repaired in the most solid manner ; and the Dutch 
engineer, seeing the fertility of its soil, advised his sons 
tipon his death-bed, to purchase lands and settle there. 
If the duke would grant them the free exercise of their 
teligion ; they being Jansenist catholics, and the in- 
habitants of the island Lutherans. The duke agreed to 
this, on condition that they and their posterity should 
continue to superintend the works carried on upon the 
dikes ; to which they engaged themselves. From that 
time the artof dikes, and particularly that part of it which 
consists in covering them solidly with straw, has be- 
come common to all the marsches ; and the Dutch fami- 
lies, which have contributed to this fortunate change. 
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coilCDiie to inhi^bit tbe Mme isltad^ and to enjoy Hmt 
/«Be etercice of their religion* 

Not* & G. I II. p. £9* 
On the Smad Flood. 
Id diffcient parte of ScotI«tid> as io Aberdeetwhire^ 
Mofaydiire, Hebrides^ and Shellaod Islands, there are 
eaatbjdet of the natural chronometer^ mentioned in the 
text. One of the most strikiog examples i at present 
recollect ci this phenomenon in foreign countries^ is 
that described by M. De Luc's brother, in the Mer0Br§ 
d£ Frame, for September 1807. 

The tandz of the Lybi^n desert, he says, driven by 
the west winds, have left no lands capable of tillage 
pn any parts of the western banks of the Nile not shel^ 
tered by mountains. The encroachment of these tand$ 
on soils which were formerly inhabited and cultivated is 
evidently seen. M. Denon informs us, in the account 
of his Travels in Jjower and Upper Egypt, thaf summits 
of the ruins of ancient cities buried under these sands still 
appear externally ; and that, but for a ridge of moun* 
tains called the Lybian ^hain, which borders the left 
(bank of the Nile, and forms, in the parts where it rises, 
a bartier against the invasion of these sand» the shores 
of the. river, on that side, would long since have ceased 
to be habitable. Nothing can be more melancholy, 
rsays this traveller, than to walk over villages swallow- 
ed up by the sand of the desert, to trample underfoot 
. their roofs, to strike against the summits of their mina* 
rets, to reflect that yonder were cultivated fields, that 
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"dier^ gK^ trees/ that here were even the dwellings 6f 
mex^, and tbat all hai vanished* ' 

If then oar cdntinents were a« ancient as has beeA 
pr^tended^ no traces of the habitation of men would ap* 
.^ar on any phrt of the western bank of the Nile, which 
la exposed to this scourge of the sands ot the desert. The 
«3{:i8teiice^ therefore, of such monuments attests the suc- 
cessive progress of the encroachments of the saiid ; and 
these parts of the l^ank, formerly inhabited^ will for ever 
netnain arid and waste. Thus the great population of 
Egypt^ announced by the vast and numerous ruins of its 
citiesj was in great part due to a cause of fertility which 
DO longer eicists^ and to which sufficient attention has 
tiot been given. The sands of the desert were fornaerly 
-remote from Egypt ; the Oases, or habitable spots, still 
appearing in the midst of the sands, being the remains 
of the soils formerly extending the whole way to the 
Nile; but these sands, transported hither by the western 
f^inds, have overwhelmed and buried this extensive tract, 
and doomed to sterility a land which was once remark-^ 
able for its fruitfiilnesi}. 

' It is therefore not solely to her revolutions and 
changes, of sovereigns that Egypt* owes the loss of her 
adctent splendour; it is also to her having been thusir«> 
recoverably deprived of a tract of land, by which, before 
the sands of the desert had covered it and caused it to 
disappear, her wants had been abundantly supplied. 
Now, if Wf5 px our attention on this fact, and reflect on 
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the coQseqnenoet which woald have attended it it Uioo- 
■ands^ or only some hundreds of centoriea had elapsed 
since oar continents first existed above the level of the 
aeaj does it not evidently appear that all the coutitry on 
the west of the Nile would have been burled under this 
tand before the erection of the cities of ancient Egypl^ 
how remaic soever that period may be supposed ; and 
that, in a country so long aflSicted with sterility, no idea 
would even have been formed of constructing such vast 
and numerous edifices i When these cities indeed were 
built^ another cause concurred in favouring their prosper 
nty • The navigation of the Red Sea was not then attended 
with any danger on the coasts : all its ports, now nearly 
blocked up with r€ef$ of coral, had a safe and eas}'^ ac* 
cess ; the vessels laden with merchandize and provisions 
could enter them and depart without risk of being wreck<- 
ed on these shoals, which have risen since that tijne, and 
are still increasing in extent. 

The defects of the present government of Egypt, 
and the discovery of the passage from Europe to India 
round the Cape of Good Hope, are therefore not the 
only causes of the present state of decline of this coun- 
try. If the sands of the desert had not invaded the bor- 
dering lands on the west, if the work of the seapoljfpi'm 
the Red Sea had not rendered dangerous the access to 
its coasts and to its ports, and even filled up some of the 
latter, the population of Egypt and the adjacent coun- 
tries, together with their product, would alone have suf«- 
ficed to maintain them in a state of prosperity and abunt 
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dance. Bat now^ tboogh the passage to India by th,e 
-Cape of Good Hope shoald cease to exists though ihm 
poiitieal advantages which Egypt enjoyed dnring the 
brilliant period of Thebes and Memphis should be re* 
-established^ she could never again attain the same d^ 
ipree of splendour* - 

Thus the reefs of coral which had been raised in the 
Red Sea on the east of £gypt» and the tands of the de» 
aert which invade it on the west^ concur in atteaUng 
this truth : That our continents are not of a more re- 
mote antiquity than has been assigned to them by. the 
aacred historian in the book of GeoesiSj from the ff^tl 
era of the Deluge. , 

Note H. §. 12. p. SI. 
miction of the Sea upon Coastu 
: The ocean^ in its action upon the cliffs and banks si* 
tuated on the coast, breaks them down to a greater or 
less extent, and either accumulates the debris At their 
basis in the form of sea beaches of greater or less mag- 
nitude, or by currents carries it away to be deposited 
upon other shores, or to give rise to sand-banks near 
the coast, which, in the course of time, became united to 
the land, and thus secures it from the further action pf 
the sea. These destroying and ybrmtfig 'effects, of the 
waters of the ocean are to be observed all arpimd the; 
coasts of this island ; and beautiful examples of such ac- 
tions are to be seeu on the coasts of Ireland^ and in 
many of the islands that lie to the west and north of 



QS2 ACTION f^W 1«I£ 8EA UPON C0A8T$. 

Great BritaiD. In « paper i^ad befpre Ihe Wemefiiia 
Natnial History Society^ Mr Sle?eiMM»i> ^ngiueer^meti* 
lioD9 many ftrcU Ulostrative of the desUoying effectf 
af the ocean on onr eo^sU.^^-Tbuf )h» iiiroroi9 na that 
4iie vaten df the sea are wearing away i^e land «p^ 
on both sides of ihe Frith of Fortht not only in ^xpo- 
sedj but also in shelteYed situations^ and the solid strata^ 
as well as the looser alluvial formations^ which owe tHeir 
origin to the destroying agency of the ocean at a former 
periodj are again yielding to its action. At Saint An* 
tfrews^ the famous castle of Cardinal Beatoun^ which h 
Haid originally to have been some distance from the tea^ 
now almost overhangs it : From St Andrews northward 
to Eden water and the River Tay^ the coast presents a 
sandy beach^ and is so liable to shift, that it is difBcult 
to trace the change it toay'have undergone. It is cer« 
tain, however, that within this last century the sea haa 
itiade such an impression upon the sands of Barrey^'on 
the northern side of the Tay, that the light-Jioiises at 
the entrance of the river^ which were formerly erected 
at the southern extremity of Botton-ness, have been 
from time to time removed about a mile and a quarter 
further northward, on account of the wasting and shifts* 
log of these sandy shores, and that the spot on which ihe 
outer light-house stdod in the 17th century, is noW two 
or three fathoms tinder water, and is at least three quar* 
ters of a mile within flood mark* 

At the ancient tow^ of Burghbead, to the north of the 
Spej^9 ail old fort or establishment of ihe Danes, was 



ON CORAt ISZ.AHD8. C^ 

:bdtlt lipdn a iNmdAtoDe cliffy which tradiiidii 0Bj^% .had a 
vary oonstderftble tract of laad beyond it ; bat is QOir 
vaah^d by the waves, and ov^ragi the aea. Tha old 
town of Findhorn was destroyed by the sea, and tbr site 
of it is now oyerflowed by every tide. At Fori Geosge, 
some of the projecting bastions^ formerly at a distance 
from the sea^ are now in danger of being lusderamied by 
the water. 

In Orkney, the Start-Point of 6anday> which know 
formed into an island every flood tide, was» eveti iJl tbi^ 
recollection of some old people still alive, one contina- 
,oiis trict of 6rm groand ; hot at presfeni, (be ^baHqe) be- 
tween Sanday atid the Start lahnd, as it is now ealiedA i^ 
hardly left by the water in iieap tides ; and since a Ughtr 
boose was erected upon this point about ten years ago, 
the channel appears to have been worn down at least 
two feet. Similar destroying ieffects of the water of )he 
ocean are observed on the coasts of England* 

Ndral* § l5.p.ftlL 
(ki Coral lOfimk' 
Of ^1 the genei^ of litbophytea^ the madrep^ie is the 
most abundant. It occurs most IreqoeiHly in t|rQpici4 
countries, ai^ decreases in number wd tariely iMi wfajhr 
proach the poles* It encircles in prodigiotis n^^k wd 
vast reefs many of the basaUie and Alberr^lcy i^a^ii ja 
the South Sea and Indian Oceaoj aad% iU daily growth 
adds to their magnitude* The coasts qf |h^ i^n^ in 
the West Indies, also those of tbej^andf qa the east 
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^oast of Africa, and the ahores and shoals of the Red 
Sea, are encircled and inernsted with rocks of coral. 
Several diflferent species of madrepore contribute to 
-form these coral reefs i bnt by far the most abundant 
is^tbe mnricaied madrepore, madrepora mnricata of Lin- 
nmift. These iithopbytic animals not only add to the 
magnitnde of land already existing, but, as Coirier re- 
marks, they form whole islands. Dr Forster, in bis Ob^ 
servations made during a Voyage round the World, gives 
a curious account of the formation of these coral islands 
^n the South Sea» 

' All the low isles, he says, seem to me to be a production 
ofthe8ea,orratheritsiubabitants,thepo]ype-likeanima}s 
ibrming the lithophytes. These animalcules raise their 
habitation gradually from a small base, always spreading 
more and more, in proportion as the structure grows high- 
er. The materials are a kind of lime mixed with som6 
animal substance. I have seen these large structures in 
all stages, and of various extent. Near Turtle Island, we 
found, at a few miles distance, and to leeward of it, a 
considerable large circular reef^ over which the sea broke 
every where, and no part of it was above water ; it in* 
eluded a large deep lagoon. To the east and north-east 
of th^ Society Isles, are a great many isles, which, in 
some parts, are above water ; in others, the elevated parts 
are connected by reefs, some of which are dry at low- 
water, and others are constantly under water. The ele- 
vated parts consist of a soil formed by a sand of shells 
and coral rocks^ mixed with a light black mould, produ- 
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'4noed from putreied vegetables^ and ibe dung of sea- 
foifk^and are commonly covered by cocoa-nul trees and 
other shrubs^ and a few antiscorbutic plants. The lower 
parts haye only a few shrabs and tbe above plants ; others 
stiiriower^ are washed by the sea at high-water. All these 
isles are'connected^ and include a lagoon in the middle^ 
^hich is M\ of tbe finest fish ; and sometimes there is an 
opening/admitting a boat or canoe in the reef, bat I ne- 
ver saw or heard of an opening that would admit a ship. 



The reefj or the first origin of these isles, is formed by 
the animalcules inhabiting the lithophytes. They raise 
their habitaticm within a little of the surface of the sea, 
which gradually throws shells, weeds, sand, small bits of 
corals, and dther things, on the tops of these coral rocks, 
and at last fairly raises them above water ; where the 
above things continue to be accumulated by the sea, till 
by a bird^ or by the sea, a few seeds of plants, that com« 
monlj grow on tbe sea-shore, are thrown up; and begin 
to vegetate; and by their annual decay and reproduc-^ 
tion from seeds> create alittle mould/yearly accumulated 
by the mixture with sand, increasing the dry spot on 
every side; till another sea happens to carry a; cocoa- 
nut hither, which preserves its vegetative power a long 
time in the sea, and therefore will soon begin to grow 
on this soil, especially as it thrives equally in all kinds of 
soil ; and thus may all these low isles have become cover- 
ed with the finest cocoa-nnt trees. 

The animalcules forming these reefs^ want to shel- 
ter their habitation from the impetuosity of (he winds^ 
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and the power and rage of the ocean ; but b», wtthm tJifi 
tropics, the winds blow commonly from ote quarter, 
ihey, by instinct, eodeavoar to stretch only a ledge, wilh« 
in which is a lagoon, which is certainly entirely sbreen* 
ed against the power of both : this therefore might ac^ 
coant for the method employed by the animalcules ta 
buiiding only narrow ledges of coral rocks, to sectiiie in 
their middle a calm and sheltered place : and this se^na 
to me to be the most probable cause of thIc orioin of 
all THB TROPICAL LOW isL£8, ovcr the whole Soutif 
Sea. 

That excellent navigator, the late Captain Flindert^ 
^ives the following interesting account of the formation 
of Coral Islands^ particularly of Half-way Isltod oti the 
north coast of Terra Aastralis ; * 

This little island, or rather the surroundii^ reef, 
which is three or four miles long, affords shelter from 
the south-east winds ; and being at a moderate day's rua 
from Murray's Isles, it forms a convenient anchorage fdr 
the night to a ship passing through Torres' Strait: I 
named it HcdJ'Way lUand. It is scarcely mare than a 
mile in circumference, but appears to be increasilDg both 
in elevation and extent. At no very distant period of 
time, it was one of those banks produced by the Wash* 
ing up of sand and broken coral, of which mOst reefs af* 
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ford instances^ wd those of Torres' Strait a great many. 
*these banks are in different stages oF progriess': sdme^ 
like this» are become islands, bdt not yet habitable ; 
some are above high-water mark» but destitute of vege- 
tation ; whilst others are overflowed with every retorA- 
Sng tide. 

tt seems to me, that when the animalcules^ which 
form the corals at the bottom of the oc^an, ceaat to live, 
their structures adhere to eaeh oth^ir, by vlirtae either of 
the glutinous remains withih> or of some pro^rtyin salt 
w^ter; and the interstices being gradually filled v^ 
with sahd and broken pieces of coral \^abhedby tbeied, 
Which also Adhere, a mass 6f toc^ is at tefigth foirmed. 
Future races of these animalcules erect their habitations 
upon the rising bank, and die in their turn to increase, 
but principally to elevate, this monument of their won- 
derful labours. The care taken td work perpendicularly 
in the early stages, would mark a surprising instinct in 
these diminutive creatures. Their wlill of coral for the 
most part, in situations where the wiud^ are cronstant^ 
being arrived at thesiirface, affords a shelter, t6 leeward 
of which their infant coloi\ies may be safely sent forth ; 
and to this their instinctive foresight it seems to be owing, 
that the windward side of a reef exposed to the open sea, 
is generally, if not always, the highest piEirt, atid rises al^ 
most perpendicular, sometimes from the depth of WOf, 
and perhaps many more fathoms. To be constantly qp* 
vered with water, seems necessary to the existence of the 
animalcules, for they do not work, except in holes upon 
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tbe reef, beyond lovt:-waler mark ^ but the coral saad and 
other broken remnanta thrown up by the sea, adhere to 
the rock, and form a solid mqss with it, as high, as the 
. common tides reach. That elevation surpassed^ the fu- 
. ture r<emnant8j being rarely covered, lose their adhesive 
property ; and remaining in a loose state, form what is 
visually called a key, upon the top of the reef. The new 
bank is not long in being visited by sea birds ; salt plants 
t^ke root upon it, and a soil begin» to be formed; a co- 
coa^ntit> or the drupe of a pandamis^ is thrown on shore; 
land birda visit it, and deposit the seeds of shrubs and 
.tre^s; every high tide, and still more every gale, adds 
somotbiag to the bank ; the form of an island is gra« 
dually assumed ;: and last of all comes man totakepos* 
session* 

Half-way Island is well advanced in the above pro- 
gressive state ; having been many years, probably some 
ages, above the reach of the highest spring tides, or the 
wash of the surf in the heaviest gales. I distinguished, 
however, in the rock which forms its basis, the sand, 
coral, and shells, formerly thrown up, in a more or lest 
perfect state of cohesion. Small pieces of wood, pumice 
.atone, and other extraneous .bodies which chance had 
mixed with the ealcareous substances when the cohesion 
began,; were inclosed in the rock ; and in some cases 
>ere stiU separable from it without much force. The 
upper part of the island is a mixture of the same sub« 
stances in a looae state, with a. little vegetable soil ; and 
is covered with the camaiim ai)d a variety of other trees 



OW THE DIMINUTION OF THE WATERS, &C. 229 

mnd shnibs, 'which give food to parroquetsi pigeons^ and 
flotxie other birds; to whose aifcestors^ it U probable^ the 
island was origlinally indebted for this vegetation. 

Note K. § 16. p. 35, 
On the Diminutton of the Waters of the Ocean, 
That the water of the ocean has diminished, and is 
istill diminishiog> can scarcely be doubted; yet the rate 
of decrease since the period of the deluge has been so 
gradual, being now effected not by the conversion of the 
water into the earthy materials of which the globe is 
composed, but principally by the agency of animals, ve-« 
getablesf and volcanoes, that, on a general view^ it may 
be said to be nearly imperceptible. The facts mentioned 
by Celsius and others, in regard to the rapid diminution 
of the waters of the Baltic, have been much insisted on 
by some geologists, although they cannot correctly be 
employed in illustrating the supposed general diminu- 
tion of the waters of the globe; because the Baltic is 
a nearly inclosed sea, receiving rivers of considerable' 
magnitude. Professor Play fair, in his elegant geological 
vfork, remarks in regard to the diminution of the waters 
of the ocean :— 

'^ If we proceed further to the north, to the shores of 
the Baltic for instance, we have undoubted evidence of 
a change of level in the same direction as on our owii* 
shores. The level of the sea has been represented as low- 
ering at so great a rate ns forty inches in a century. Cel- 
sius observed, that several rocks which are now above 
the water, were not long ago sunken rocks, and danger- 
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ous to navigators; and be took partioular notice of one 
vfbich in the year 1680/ was on the surface, of the wa- 
ter, and in the year 1751 was ^Oj Swedish inches above 
it. From an inscription near Aspo, in the lake Melar, 
which communicates with the J3eifttc» engraved, as is 
supposed, about five centuries ago, the le^vel of tjhe sea 
appears to have sunk in that time no less tb,£a^; tbir^en 
Swedish feet. Ail these facts, with maii^r more vf}f^k 
it is unnecessary to enuiperat^, make the gradual dtgror 
sion, not only of the Bafttc, but of the whole JYor^Aer^ 
Oceania matter of certainty."— Platfair's lUmtrationi^ 
p. 445. 

That indefatigable and accurate observer De Luc, ha^ 
the following commentary on th^ preceding passage: — 

'^ It would be unnecessary to mention even the twp in- 
considerable facts above, if the depression of the ktfd of 
these seas were indeed a matter of certainty i for the best 
authenticated and the least equivocal monuments- of their 
cAange would then abound along all their, coasts* But 
proofs are every where found that such a change is chime-* 
rical : they may be seen in all the vales coming down to 
these seas, in which there is no perceptible impression 
of the action of any waters but those pf the land, apd no 
vestige, through their whole extent^ of any permanent 
abode of those of the sea ; and proofs to the same effect 
are equ$.lly visible, along the coasts of both these seas, 
in all the new lands which have been formed on them, 
and which, being perfectly horizontal from the point 
where their formation commenced^ evidently show that 
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the mater displaced by them ba» been' coQstantly at the 
same /ioe/. Hence appears the necessity of Biultiplyiag^ 
as^^ I baVe done and shall continQe to* do^ lor the subver* 
sioD of* prejudice of suck ancienl date, the examples 
of these peremptory proofs of its total want of founda- 
tion. The roek mentiboed by Cefetus haA probably been 
d^enred by faim at times when the levd 4>f the $ea was> 
diDTereat ; its. known differences macb exceeding; the* 
quantity here specified/ As for the loscriptionf near 
Aspo, in a country abounding with lakes bs much as that* 
which I haye aboire desoribed^ if we were acqnaintied' 
with its terms> we should probably find it to be, like 
many which I have seen in various plapes along the- 
eoai^se of the Oder and the Elbe, the monument of 
some extraordinary inundation of the land, from the 
sudden melting of the snows in the mountains, at a time 
when the water had been* prevented from running off by 
s^niequally extraordinary rise of the level of the sea; of 
which theeffecls on low coasts may extend very fisr inland. 

^^ By his conclu^on, however, fik>m these few fikctt, 
oojii^dry to every thing observed on the coasts of this 
sea, Mr Playfair thinks himself authorized to maintain 
that the gradual depresshn, not only, of the Baltic, but of 
the wKoh northern ocean, i$ a matter of certaiMy: after* 
wards he examines merely which of these two causes, 
the subsidence of the sea itself, or the elevation of the land 
around it, agrees the best with the phenomena ; and he 
decides in favour of the latter, pointing out its accord-^ 
ance w4th the Huttonian theory/' 
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NOTIfli. (A.) %^«S. i 

fVemer't Vitm of the Natural Uutory of Pattifaaiomu - 
From the observation in section ^^, Cu?ier do^ Qot. 
apt>ear to. have known how mncb Werner has done for 
the advancement of the natural history of, f<Msilorga<pi 
qic remains^ He did not rest satisfied with. the«deve^; 
lopement of the mere mineralogical r branch: of. the 
theory- of the earth; on the contrary^. early in: life he 
began to investigate the relations of all the classes of 
fossil organic remains^ being well convinced, that with« 
ojit an accurate and comprehensive knowledge of these' 
interesting bodies^ geblogical speculation would haveez-^ 
cited but comparatively little notice. Many year» agO' 
he embodied all that was known of petrifactions into a; 
regular system. He insisted on the necessity of every-i 
geognostical cabinet containing, besides. complete series! 
of rocJcs for itlnstrating the mineralogical relations of^ 
the globe, an extensive collection not only of shells^: 
bat also of the, various productions of the class zoophy- 
ia, of plants, particularly of sea plants and fferns ; and 
an examination of the remains of quadrupeds in the 
great limestone caves and alluvial soils of Gerinany, 
soon pointed out to him the necessity of attaching. to 
the geognostical cabinet also one of comparative osteo-] 
logy^' . As his views in geognosy enlarged, be saw mor6\ 
and more the value of a close and deep study of petri* 
factions. He first made the highly important observar! 
tion, that different formations can be discrimiqfited by 
the petrifactions they contain. It was during the course 
of his geognostical investigations that he ascertained 
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the genial disUibotioii of orgraiQ recofiiiis in tbe crust 
of the earitu Hefouiid that petfifactioos appear first 
ID Uraasition rocks. Tbese are bat few injuunber, ,and 
of animalB of the zoophy tic or testaceous classes. la the 
older floetz rocks they are of more perfect species^ as of 
fish and amphibious aaimals;. and In the newest floetz 
and. aUuvial rbcks^ of birds and quadropeds, or autmals 
of .the most perfect klnda. He always maintained that 
no fossil Kemains of the human species had been found 
in floetz rocks, or in. any of the old^r alluvial fmrraa* 
tions ; but was of opimoh that such remains might be 
discovered in the very newest of the aUuvial deposi- 
tions. He also .was led to believe, from his mKnerous 
observatidn% that sea plants were of more sacieot orn 
gin than land plants. A eareful study of thc^genera and 
species of petrifactions disclosed- to him: another im- 
portant fact,, viz. that the petrifactions contained in the 
oldest rocks are verydififerent from any of thespeoies of 
the present, time:; that .the newer the forma tion^ the 
more do the remains approach in form to the: organic 
beings of the present creation; and that in the very 
newest formations, fossil remains of the presently exist* 
ing species occur* He also ascertained, that the petri- 
factions in the oldest rocks are much more mineralized 
than those in the newer rocks, and that in the newest 
rocks they are merely bleached or calcined. He found, 
that some species of petrifactions were! confined to par^*.- 
ticular beds ; others were distributed throughout whole, 
formations* and others seemed to occur in several difier- 

ent formations ; tbe<NriginaI species found in these form^ 

10 
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alions apptaibg to haw beea «» coosttluted as to, Im 
tbfoogb a variety of changes which bad destroyed iiuiif 
dreds of other apeoies^ which we find cooftned to parfei^ 
euhur beds. 

NoteM. ^as. 

On the DUtributiim of Piirifacii9M^ in ike diffkntU^ 

Clat$e9 of Jiodb. 
As ao account of the distribiitioo of foasil OKganic n-* 
mains throughout the strata, of wbicb tbe crust of the 
earth is composed^ cannot £ftil to pr^^ve interesting, even 
to the general reader, we shall bere give a very short 
sketch of what is known on the subject* FossQ organic 
remains, or petrifactions, have not bitlierto been dts<^ . 
covered in any of the primitive rocks; ii^deed it would, 
appear that aaimiab.ahd vegetables. were not called, intp 
exiiBtence until the period wh|Bn.tbe trantftion rocks be** 
gan to b^ formed* Hence it is, that petrifactions, bave 
not been met with in any rock older, than those o^ the 
transition class. 

TRANSITION ROCKS* 

The principal transition rocks, are greywacke, grey* 
wacke slate, clay slate, limestone, greenstone, amygda* 
bid, syenite, porphyry, and granite. All of them do 
hot aflfordi petrifactions, these bodies having. been hithGr'<i 
to fpund only in limestonb, greywacke, greywacke slate^ 
and day slate. 

1. Transiiion UmtUontk 
Fossil corallitic bodies, su^h as madreporites, tubipc^ 
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rites, and millepontes, pf different 9p€^i^ ^bopod ia 
many varieties of this limestone. It is in general diffi^. 
cult to determine the species of these genera, owing to 
their being much intermixed witb each other, and with 
the matter of the limestone. Oa a geqepil viev^ tbey 
certainly approach Jn external cbi^raqti^rs to t^osecoraU 
we at present inee^ with in a living ^lat^ iiji the txQpical 
regions of the gl^be. Intermixed with ^i^%e cprals, or 
in separate strata,^ we ^4. varioi^ specif s of oett^ocerc^ 
tites^ litoites^ ammon^t^s, bel?PAitf^f nantiiiit^, Wnlicil.-* 
Utes, cbamites, te^eb^aMitOs, a(Viomitc8> wd pal^Uites* 

2. GrfnyipafM: 
This is a rock, inpliidiqg ip a basis, of qma'ftzy ctey 
slate, variously shaped masses of clay slater gvey wacke. 
sUte, flii^ty slate, and sometimes also masses and gcaijos 
of felspar, ,i^nd scales pf i[niica* It very rarely contains 
petrifactioQs. Henpe ift many extensive tracts of counr 
try wbere it predoq^inates, not a single, fossil orgaiiic 
r^.m;ain is to ]^ seen* The animal petrifactions which 
have been, diiicoViered in this rock are ammonites, and 
madreporites, of the same species as those met with in 
clay slate^ and greywacke sIate;;.a(so soknitesy my.tolites, 
teliinite9> and larg$. ortbocecatites. The vegetable pe^- 
trifactioas ar^ s^lleged to be fruits, stems and leaves o£ 
palm-like vegetables, and parts of reeds* 

3* Clay Slate. 
It rarely contains petrifactions $ and the only kinds 
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kitherlo met with m it appear to be amttionttes and tri- 

lobites, 

' ,, , ' ^ 

4. Gre^acke Slate. 
This rock seldom contains petrifactions. Where it 
borders on the clay slate, it contains the same kinds of 
ammonites as occur in that rockj aiid in the vicinity of 
greywadce and transition limestone^ we observe in it 
ofthoceratitesj corrallites, and fossil remains of ireeds^ 
and marine plants. The orthoceratites gracilis of Blu-' 
menbachj tiie Molossus of Montfort, and also the coral-^ 
liolites orthoceratoidesj which are found in this rock^ 
seem to belong to those remarkable corals that form 
a kind of connecting link between shells and corals. 
Particular beds of a siliceous and ferruginous nature^' 
subordinate to the greywacke slate^ abound more in - 
petrifactions. They contain principally some species' 
of madreporites ; also screw-stones^ fscbraubensteine)^ ' 
which appear to be derived from the coral liolites epi- 
thoniusy and whole families of terrebratulites, with a ' 
few species of turbinites, and striped chamites. 

It appears from the preceding statement^ that in ge- 
neral the different species of transition rocks contain 
similar petrifactions^ and that they are principally dis- 
tinguished by the number of corals and orthoceratites' : 
imbedded in them* 



, OJF PETRIFACTIONS. 28? 



FL<ETJ( BOCK^» 



Fossil organic remains are much more abundanC, and 
' more varied in the rocks of this than of the preceding 
class. We shall enumerate the rocks of this class ac- 
cording to their relative antiquity, and begin with the 
lowest or first formed member of the series, which i» 
named 

I. First Sdndiioney or Old lied Sandstone. 

This rock is- chigracterised by its colour, comppsilioB, 
imbedded minerals, strata with which it is associated, 
the veins that traverse it, and its position in regard to 
the other rocks of which the crust of the earth is com-* 
posed. It rests upon the transition rocks, and is very inti-^ 
mately connected with them, as transitions are to be ob- 
served from the one into the other. On a geaeitil view, it 
might be viewed as the newest member of the transition 
class, rather than the oldest of the ficetz rocks. The red 
sandstone contains but few petrifactions^ and these are 
principally of trunks or branches of trees, some of which 
appear to resemble thpse of the tropical regions. The 
great coal formation sometimes rests upon this sandstone. 
In the sandstone which is associated with the coal, and 
also in the slate clay with which it alternates, there fre- 
quently occur remains of common and of arborescent 
ferns, gigantic reeds, palms, and leaves of a tree which 
resembles the casuarina, and which was long consider- 
ed as an equisetum. In the limestone, slate clay, Sec. of 
the coal fielda in thi» country^ many petrifactions occur, 
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inch as orthoceratitesi am'ihoi&it^i^ nautilites^ serpulites, 
patellites^ helicites^ turbites, buceinites^ trocbites, mytu- 
lites^ cardites^ anomites^ peciiDites, echinites^ entrocbi- 
tes^ aad mUleporiles. Bones and teeth of fishes are sai.d 
to have been ako found in the coal formation. 

II. First FhUz limeaone. 

This limestone rests immediately on Ihe fiist sandstone 
formation. It is divided into the following members: 
\. Alpine limestone. 2. Ktnmihoaft marl slate. 3. Zech- 
stein. 4. The coal subordinate to the formation in ge* 
neral. 

1. Alpine Umesione.* 
This is the most highly crystallised limestone of the 
series. It is principally characterised by the ammoni- 
tes and lenticulites it contains^ In it we also meet with 
single coralliolitesj encriniles, terebratulites^ ostracites^ 
buccinites^ chamites^ echinites^ belemnites^ andgrypbites« 

2. Biiurmnous Marl Slate. 
This remarkable limestone is very widely distributed^ 
and often contains abundance of petrified fishes^ which 
are in general most numerous in those places where the 



* TUs limestdne appears to iigree in matty cbamcters with tlie 
mountain or metalliferous limestone of England, and like thatrod^y 
to rest sometimes upon old red sandstone, and sometimes upon grey* 
wacke. It is very intimately related to both of these great formations* 
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rock occurs id tesro^Iraped stibta. . Mmoy Btteftipte 
have been made to deleroiine the gtaeia iuvd topecictt dP 
these animah^ but hitherto with but little saccess. It 
would appear that the greatet number are fresb-water 
4>ecie9t^ and a few marine spfecies* But the mbst re- 
markable fossil organic remaiti hitherto found in this 
Umestoirey is that of an antinal of the ^ehoB Aibniior^ of 
the ^lass ampbrbia^ of which Gatier bias given an ihte» 
resting dceoUht in his great work on Fbssil Organic Rc» 
miu3]i9« ■ . 

Petrifacti<tes of Vegetables riti^ely occur in tbib limeM 
atone ; wc spmetilmes meet Willi branbfaestijf' plants anaU 
logons to the lycopodMnt mad mokie rarely fraj^nwats of 
ferns, and of plants uUted to the genus phalam* 

Amongst these fresh- water productions, we meet with 
various fossil remains of marine animals^ such as gry« 
phites> pentacrinites, trilobites^ and corallopbites. 

3. ZechMtm. 
Thijs'rodcj in wme of its charact«|rft> resembles this id- 
ftne Hl)iestone> but does hot contlan so many petrifac<^ 
lions. Ammonites occur in it \ tod pentacrinites faaci- 
culosusj and whole families of gryphites aculeatus. It 
contains more rarely the gryphites rugb^USj, terebHatuUt^ 
alatus^ terebratulit^ lacuuodu», amd probably also the \^^ 
rebratulites striatissimus^ T* obliquus, and T. variabilis. 
It affords nearly the same species of milleporites and 
corallioiites as are found in the bituminous marl slate* 
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It ifli worthy of remark^ that nearly alt the petri£Bu:tioD8 
foaad ia tbis.fonnatioD tore mach broken^ 

' 4. Coal 
• Bedsof coal occur in the zechstein, and also, accorijl- 
ing to sdme.niiDeralogittSj in the alpine limestone, ac« 
oompanted with slate clay, bitaminoas slate^ aird other 
rocksj all of which frequently contain petrifactions of hi- 
▼alve shells, and impressions of plants^ Hie shells re* 
semble those met with in the alpine limestone, and also 
in the Jura limestone ; and the vegetable impressions 
are of lyoopodiums and ferns, resembling those found in 
the old coal formation. .But, besides these, we observe 
remains of plants of the palm tribe, some of which re« 
semble the carica papaya, a native of Senegal* 

IIL Second or variegated Sandstone Formation. 
Third Sandstone Formation. 

The second sandstone rests upon the first limestone and 
gypsum, and also upon coal,* but the position of the third 
sandstone has not been accurately ascertained^ The fol- 
lowing are some of the petrifactions mentioned by au- 
thors as occurring in them. 

Enorihites trbchitiferus* ScMottheitn. Brunswick. 
Dentalites slriatus. Schlottheim. Mecklenburg. 



* In the lower parts of Dumfries-shire it rests upon the coal forma- 
tion. 
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TrochUites scheuchzeri. StGaUen. 
Tarbinites torquafcus. Knorr. Neufschatel. 

regensbergensis. Kaorr. Regenberg^ near 

Blankenburg* 
australis. Schlottbeim* France* - . 
Muricltes voIuUbiu. Bourg. T. 34. F. 225. St Gallea. 
nisus. Bourg. T. 34. F. 2&6. St Gallen. 

assimilis. Bourg. T. 24. F. 228. St Gallen. 
Bullites reticttlatus. Bourg. T« 37. F. 247. St Gallen. 
senilU. Bourg. T. 37. F. 250. StGalJlen. 

Pectinltes punctatus. Volkra. Siles. subterr. T. 23 F. 3. 
radiatus. Id.T. 32. F. 6. 
reticulatus. Id. T. 33. F. 1. 
longicoUi. Id. T. 33. F. 9. 
anomalus. Id. T. 34. F. 18. 
gigas. Knorr. P. II. 1. T. B. F, 1. 2. Orten- 

b^rg. 
polonicus. Scblottheim. Wieliczka. 
Chamites transversim punctatus. . Volkm. Siles.. subf^rn 

T.33.F.7. 
OsUacites labiatus. Knorr. P. II. 1. T. B. II. b*^ Fy. 2. 

Pirna. 
Anomites paradoxus. Scheuchz. F. 96. 
Pinnites diluvianus. Knorr. P. II. 1. T. D. X, F. L 2. 

Pirna. 
Gryphiles* rugosus. Knorr. P. II. 1. T. B. 1. d. F. 7. 

Wieliczka. 
Musculites sablonatus. Bourg. T. 2S. F. 142. 143. 

rugosus. Knorr. P. II. 1. T. B. yi. F* 3. 
Silesia. 
Q 



fi4d NATOEAL &lStt>aT 

Tellinites mascalitiformiB. Knorr. P. It. 1. T. B. IL 

StGalleo. 
margaritaoeo8« Scblotth^im^ Mecklenburg. 

IV. Second Flatz Ldmestane, or Jura Umestone. 
This formation^ which rests on the rocks of the sc« 
eond sandstone formation^ and is remarkable for the 
abundance and variety of petrifactions it contains^ in- 
cludes beds of coal^ marl> sand-stone, stink-stone, and 
probably also of gypsum. The petrifactions occur prin- 
cipally in the beds of marl, sand-stone and stink-stone, 
and more sparingly in the other strata. 

The following are the genera of petrifactions that have 
been met with in it : — Serpulites, asterialites, encrinites, 
echinites, orthoceratites, belemnites, ammonites, nauti- 
lites, lenticulites, helicites, trochilites, buccinites, patel- 
lites, chamites, buccardites, donacites, venulites, ostra- 
cites, terebratulites, anomites, gryphites, musculites, and 
coralliolites. Some varieties contain petrified fishes of 
various genera and species, and also fossil amphibious 
animals. The vegetable petrifactions that occur in this 
formation are of stems and leaves, as those of the popu* 
lus and rhamnus, and of flowers, as the ranunculus* 

V. Third Flatz, or Shell Limestone. 
This formation is newer than either the second lime- 
stone or sandstone ; and the following list contains the 
names of several of the petrifactions foun im it. 

Asteriatites eremita. Schlottheim. Gotha. 
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Encrinites trochitifenis. Blumenb. Abbild. F. fiO. ' 
Pentacrinites Gattingensis. Heimberg, near Gottiogen. 
BritannicQs. B(om. Abbild. T. 7a F.a.6» 
Dorsetshire.* 
EchiDites rnralis. Schlottheim. Tonna. 
Dentalites obsoletns. Schlottheim* Tonna. 
Bitubulites problematicns. Bl^ Abb. T. ILF. g. 
Belemnites paxillosus. SchloUheim. Heimbergi neat 

Gottingen. 
Ammonites nodosus. Mus. t^esstn. T. 4. F. 3. Thtiriagia* 
franconicos. Itnorr. P. II. 1. A. 2. F. 1. 

Koburg. ; 

jnargaritatus. Montf. Fol. gO» Antwerp, 
amallheas. Knorn P. II. 1. T. A. II. F 3. 

Fran9e. 
planulites. Monf. F. 78. 
dubius. Bourg. T. SQ. F. 163. 
spatosus. List Anim. AngL T. 6. F. 3. Got- 
tingen. 
pusillus. Scblottheim. Heimbeiig. 
papiraceus. Scblottheim. Heimberg. 
eeneus. Bourg. T. 40. F. £66. 
Nautilites pseudopompilus. Scblottheim. Weimar. 
Tusticus. Scblottheim. Heimberg^ near Got* 
tingen. 
Helicites girans. Oryct. Nor. T. III. F. 29. 

planorbiformis. Scblottheim. NearArensberg 
Thnringia. 

' I I I ' ■ ' I ■ ' 

* Does this really belong to the shell limmtope i 
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Helicites pseudopomarius, Knorr. T. B. vi. a. F; 10. 

Quedlenburg. 
Trochilites specio8U8. . Oryct. Nor. T. vii* F. 20. 
nodosQs. Schlottheim. Heimberg. 
umjbilicatns* . Schloltheim. Heimberg. - - 
. Isvis. Schlpttbeim. Hemberg. 
acutus. Schlotjtheim. Heimberg. 
Neritites spiratas. Schlottheim. Arensburg. 

giypbus. Scblottbeim. Minden* 
Turbinilea strombiformis. Natarf. 1. S. 1. T. III. F. S^ 

Palatinate* 
communis. Schlottheim. 
. . socialis. Schlottheim. Wissbaden. 
approximatus. Schlottheim. Heimberg. 
Strombites Jenensis. Know. P. II. 1. T. C. vi. F. 7* Jena. 

canaliculatus. Schlottheim. Heimberg. 
Buccinites annulatas. Schlottheim. Halberstadt. 

gregarius. Schlottheim. Heimberg. 
Porcellanites Seelandicus. Schlottheim. Zeeland. ^ 
Patellites Vinariensis. Naturf. S. St. T. III. F. 4. Wei- 
mar. 
Discites sequilateralis. Schlottheim. Tonna. 
Chamites Isevis. Bourg. T. dl. F. 120. 

1 auritus. List Anim. Angl. T. 9« F. 51. 
striatus. Bourg. T. 25. F. 154. 
sulcatus. List Anim. Angl. T. 9. F. 54. 
Pectinites subreticulatus. Schlottheim« Teutleben. 
Baccardites cordicalis. Oryct. Nor. T. 7. F. 29. 

cardissaeformis. Schlottheim. Heimberg. 
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Donaciles clausQs. Schlottheim* • Tonna. 
Venulites trigonatus. . Schlottbeim. Tonna. 
Ostracites sulcatus. Blumenb. Spec. Arch. TeL T. 1. R 3* 
plicatus. Knorr. P. II. 1. T. D. i. F. 1—4. 
pusillus. Oryct. Nor. T. viii. F. 8. 
pyramidans. Oryct. Nor. T. iv. F. 1. 
spondyloides. Scblotlheim. Tonna. 
Terebratulites communis. Knorr. P. II. 1. T. B. iv. F. 2. 
giganteus. Blumenb. Abb. T. i. F. 4. 

Osnabruck. 
regularis. Oryct. Nor. T. v. F. 23. 
oblongus. Oryct. Nor. T. v. ?. 24. 
squamiger. Oryct. Nor. T. v< F* 19. ' 
artifex. Knorr. P. II. 1. T. B. iv. F. 7. 8. 
sustarcinatus. Oryct. Nor. T. vii. F. 35. 
subhistericus. Oryct. Nor. T. vii. F. 37. 
parasiticus. Schlottbeim. Tonna. 
fragilis. Schlottbeim. 'Herda. 
bicanaliculatus. Schlottbeim. Tonna. 
•Trigonellites pes anseris. Knorr. P. IL 1. T. B. II. i. 

F. 8. Thuringia. 
communis. Knorr. P. II. 1. T. B. II. b. 
simplex. Schlottbeim. Sachsenberg. 
Anomites obsoletus. Schlottbeim. Lohberg. 
Solennites annulatus. Oryct. Nor. T. iv. F. 12. 13. 

Winkelheid. 
Gryphites. 

Ratisbonensis. Knorr. P. II. ]• T. D. III. c 

F. 1. 3. 
suiUi^i Schlottbeim. Heimberg. 
laevis. Schlottbeim. Heimberg. 
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Musculites g^bbo^is. . Orycl# V6t. T« yiiw Ik %5i 

eon^l^rioiatua. Oryct. Ndn T. vii. F« SI. 
tttytiloides. OrycU Nor. iv. F. «• 
PboUdifesi caUdiitifs. Hftlberstadt 
Mytilites so^iatiis. Tharingia. 

: ^Qstiatiis. Lohberg^ near Toniia. 
TcUiniles paganns. Oryct Nor. T. vii. F. 26. 27. 
cdbajprimatus. Sacbsenburg. 
huDOtus. Scblottheim* Sachsenburg. 
Balanites porosus. Blumenb. Abb. T. i. F. 1. Near 

Osnabnick. 
parasiticus. Lohberg. Tomia. 
Trilobites cornigerus. Schlottheim* Near Reval. 

Fossil remains of fish^s^ and> it is said^ also of birds, 
hdve been found in this formation. 

VI. Chalk Formation. 
This^ which is one of the newest of the floelz lime- 
stones^ ^odtams many different petrifactions^ as will ap- 
pear from the foUowidg enumeration. 

Serpulites coiitortuplicatu^ Mont. P. IL p. 25. Peters- 
berg, 
penifoi'tifiis. Schlottheim. Petersberg. 
exuviatus« Schlottheim. Island Rugen. 
Osteriatites siderolites. Mont. P. 1. p. 150* Petersberg. 
A^teriatites 3pi06sui^. Schlottheim. Petersberg. 

pentagonatus. Schlottheim. Petersberg. 
Echinites poundiimus. Schlottheim. Kent. 
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Echinitcs v^aqs. Boarg. T» li, F. dS7«^8a9. 

anomalus. List, Anim* Aag^. T. ^ii. P. it5. 
melitensis. Xill; Anm. Ai^L T. zatvii. 
cordiformis, list. Aniiki. Angl. T. tiu F. fiS. 
Breyniao^s• Breyo. Opaael. T. i? F. 1. JU 
fenestrates, Knorr. T, E. 7. a. T» iii. 
canaliculatus. Knorr. P, II. 1. T. E, iv. F. 1. 2. 
urpiOTs, Knorr. P. II. 1. T. E. 1. 4U F. 4. 
hexagonatus. Knorn P. 11. 1. T. E. V. F. 12, 
cniciatUB. Knot. SuppJ. T. ix. tL F- 3. 
sideralis. Naturf. 9 St. T- xv, F. 7. Petersberg. 
echinometrites. Boorg. T. liii, Fi 561. 
Dentalites miisutus. Schlpttb^iui. bluldd Moen. 
Orthoceratites gigsa. Kaorr* 3appl. T. xii. F 1—5. 
Telebois annulatua Montf. P. 1. p. 366f Island of Goth* 

laad« 
Baculites vertibralis. Mgntf. P. I, p^ 34$, 
Belemnites reticulatus. Monlf, P, I, p. 379. St Cathe^ 

rine. 
. pyrgppolon mosfB. Montf. P. I. p, 394 
mucronatus. Br^yn. opuscl. Tabula Belem* 

mt. T. 1. n. 8. i. Faujas. 
paxillosus^ Montf. P. I. p. SSi^ 
iancpolatus. Breyo. Tab. Bel. F. 7. a. 
Ammonites mammillatuS. Naturf. 1. St. T. 11. F. 3, 

elipsolites funatqs, Moatf. P. I. p. 86. St 

Catherine. 
Nautili fes psaadopqmpiliqs. Fatg. Peteraberg. T. xxi. F. 1. 
, pqppis. Fauj. T. xxy. F. Q. Petersberg. 
pulcher. J?aiy. T. xjc. F. 3. Petersberg. 
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Srombitesglobulisitw. Knorr. P. II. 1. T. C. vii. 
BuceimtesBelgicus. - Petersberg. 
Muricites tanilitis costntas. Montf. P. I. 118. Roaen. 
Volutites coniformis. Knorr. P« IL 1. T. C. ii.» F. 6. 7. 
PatelliUg aciitas. Fauj. T. xxv. F. 1. Petersberg. 

milralu^ Knbrr. P. IL ii. T. N. F. S. Meek- 
.' ' ' lenbarg. 

melitensis. Knorr. P. IL L T. B. 1. c. F. 5.6. 
.' .' ' Suppl. T. V. c. F. a 

regularis. Fauj. T. T. xxiii. F. 2. Petersberg. 

irregularis. Fauj. T. xxiii. F. 3. Petersberg. 

Ostracites niysticus. Fauj. T. xxvi. F. 5. Petersberg. 

ungulatus. Knorr. P. IL 1. Ti D. vii. F. 5. 6. 

Petersberg. 
crista urogalli. Knorr. P.IL LT. D. vii.F.3.6. 
laurifolium. Knorr. P. II. 1. T. D. vii. F. 1. 2. 
plieatissimus. Naturf. g. St. T. iv. F. 6. a— *& 
*''''''■ Kent. 

approximalus. Fauj. T. xxiii. F. 5. Petersberg. 
crista meleagris. Fauj. T. xxiii. F. 6. Pe- 
tersberg. 
haliotifdrmis. Fauj . T. xxiii. F. 4. Petersberg. 
mactroides. Scblottbeim. Champagne. 
Terebratolites communis. Fauj. T. xxvi. F 5. Peters- 
berg. 
scaphula. Fauj. T. xxvi. F. 8. 
chrysalis. Fauj. T. xxvii. F. 7. &9. 
varians. Fauj. T. xxvii. F. 1. 
microscopicus. Fauj. T^ xxvi. F. 2. 
limbatus. Fauj. T. xxvi. F 4* 
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Ter^lHrktiilites chitonifomis^Faiiij.T/xrvu 1^^ 

pcltatfls. Faiij. T. xxvi. F. 11. 

plicatellns. Fauj. T. xxvi, F. 10. 

vermicularis. Fauj. T. xxvi. F. 1£. 

pectiniformis. Fauj. T. xxvii. F, 5. 

tenuissimus. Fauj. T. xxvii. F. 7. 

coDcavus. Fauj. T. xxvii. F. 6. 

papillatus. Fauj. T. xxvii. F. 8* 

gracilis. Schlottheim. Kent. 
Pinmtes cretaceus. Fauj. T. xxii. F. 1. & S. 
Gty phites poli las. ScUottheiai. Island Moen. 
Tellinites asserculatas. Knorr« SuppU T* y. c. F. €• 

Mecklenburg. 

' Besides these petrifactions^ the following are enume* 
lated by authors as occurring in chiEdk : spondylites^ pec- 
tinites> chainites^ teeth and boties offish^ ako fish much 
mutilated, tortoises^ crabsy alcyonites^madreporites, spon** 
gites, and encrinites.^ 

VII. Bxiz Trap nochu 

These rocks occur in several of the floetz formations 

already mentioned, either as . subordinate beds, or in^ 

mountain masses. In the red sandstone formations they 

occur in beds, veins, and mountain masses, and appear 



* I enumerate in this list the petrifactions discovered by Faujas St 
Fond in the Petersberg, near Mflestrich, as it is the opinion of some na* 
turaUsts that it belongs to the chalk forjoatioB. ' 
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in single hilla, w S^li/Jbary Craig, W9X Edinbwrgh^ ox in 
ranges of hills^ as the PetoUiindft an4 Ochils, also near 
Edinbuigh. The only rock of tb0 series which contains 
petrifactions is.die traptuff, which indndes a few vege- 
table impressions. 

Floetz trap tocks aJsQ occur in the floetz limestone 
formation, either in h^^dsor mountain masses ; and some- 
times we meet with whtJe tanges of suqh hills belonging 
to the floetz limestbne. I do not know that petrifao^ 
tions have ever beeD found in the trap of these forma- 
tions. 

The Coal Formation, which forms a great tract of 
counfacy on both sides of the Fiiih of Forth^ contdns 
bedq fmd veins of floetz trap rocks. The only trap rode 
of this serieib which contains petirifaetions is thq trap^ 
tnfi^, and it very rarely presents a few vegetable itnpres* 
sions. 

Yllh Newest tiatz Trap. 
' *nie newest floetz trap formation of Werner, which is 
6f a vfery late date, contains very few petrifactions. From 
the short account now given, it appears, that the floetz 
trap rocks, in whatever situation they occur, contain 
very few organic remains. * 



. * This 19 the formatioa considered \>J mooy gedlogistii as entir^y 
•f volcanic orieuu 

6 
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, . IX. Newea Flmtz Formati^m* 
Ovor the cMk rats a series of c»lcar«oi}8 and siliceong 
Ibnaiatibna^ which, in genera^ abound in petrifactions* 
They appear to hdve been deposited from the water of 
Jakes or inland seas, some of which are conjectured I0 
lave been altenlately filled with fr^sh wd saltwater; and 
henpe, in a general tiew, are of a more local nature than 
those which have been deposited froQi the watem of the 
ocean. The newest members of the aeries are of so 
loose a texture^ the fossil brgaiiic jremainft tbej contain 
so nearly resemble those that now inhibit the earth, iind 
they areso mearlyrdated to Ihealliiviill forDnations which 
axe daily forittin^, that it is <>ft^n extremely difficult 
nay even sometimes impossifale, to determine whether 
they belong to the alluvial or newest flcQtz formation. 
There appears to be a gradation or transition from the 
^ne into the other. The petrifactions they contaih ake 
of zoophytes, sheUs, fishes, and amphibious animals; 
and fossil remains of birds and quadrupeds here for the 
first time appear, inclosed in strata* The iiouatry arofmd 
Paris, that of the Isle of Wigbt» and otber districts in 
he south 6f England, as particularly described in Note 
K (b)i belong to these newer formati<^ns« 

. X. Mluvial Formatumu . . 
The mineral substances included under this daai are 
considered to be of newer formation than any of the 
BcBtzrock^; and the following are the most frequent 
and abundant of these, via. gravel> sand> ^lay> loan^ 
marl, calc-tuff^ calc«sinter^ brown coaly a n d p e at . 
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Petrifactions frequent! j occur distributed through 
^hese deposites either in a regular or irregular mander^ 
and are sometinies wbole^ sometimes more or less bro- 
ken^ but angular, or are samuch rounded as to shew that 
they have suffered by attrition. Several different allo- 
vial formations may be pointed out, which are cbarao^* 
terised by the organic remains they contain. Thus, one 
formation found in this neighbourhood contains shells 
'of the common oyster, common muscle, patella vulgaris, 
bucinum undatum and lapillus, uefjta littoralis, and 
turbo littoreus, all of which are still inhabitants of the 
Frith of Forth. Another contains bones of ruminating 
animals, as those of the horse, ox, and stag, but differ- 
ing- from those of the living species ; and in a third, 
•which contains nuich marl and many fresh-water shells, 
there occur the bones of several extinct species of the 
elephant, rhinoceros, hippopotamus, and also of the Irish 
«Ik, which is no longer a native of this country** 

• From the preceding short sketch it appears, that the 
most simple animals are those we first meet with in a 
mineralised state; that these are succeeded by others 
more perfect, and which are contained in newer forma- 
tions ; and that the most perfect, as quadrupeds, occur 
only in the newest formations* But' we naturally en- 
quire, have no remains of the human species been hitherr 
to discovered in any of the formations i Judging from 
the arrangement already mentioned, we would naturally 
expect to meet with remains of man in the newest of 

* This latter fomiation has been lately discovered in Ayrshire. 
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the formations* In the writings of ancient authors^ there 
are descriptions of anthropolithi. In the year 1577^ 
FeL Plater, Professor of Anatomy at Basil, described 
several fossil bones of the elephant found at Lucerne, as 
those of a giant at least nineteen feet high. The Lncer« 
oiese were so perfectly satisfied with this discovery, that 
they caused a painting be made of the giant as he must 
have appeared when alive, assumed two such giants as * 
the supporters of the city arms, and had the painting 
hung in their public hall. The Landvoigt Engel, not 
satisfied with this account of these remains, maintained 
that our planet, before the creation of the present race 
of men, was inhabited by the fallen angels, and that 
these honest were parts of the skeletons of some of 
those miserable beings. Scheuchzer published an en- 
graving and description of a fossil human skeleton, which 
proved to be a gigantic species of salamander or pro- 
tens. Spallanzani describes a hill of fossil human bones 
in the island of Cerigo ; but this also is an error, as has 
been satisfactorily shewn by Blumenbach. Lately, 
however, a fossil human skeleton has been imported in- 
to this country from Guadaloupe by Sir Alexander 
Cochrane. It is imbedded in a block of calcareous stone, 
composed of particles of limestone and coral, and which, 
like the aggregations of shells found on the limestone 
coasts in some parts of this country, has acquired a great 
degree of hardness* It is therefore an instance of a fossil 
human petrifaction in an alluvial formation.. The en- 
graving here given is copied from the Philosophical 
Transactions of the Royal Society of London; and the 
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following description of the fossil remains it exhibits is 
that of Mr Konig^ which has been drawn up with great 
care. 

^ The situation of the skeleton in the block was so sn- 
perficial^ that its presence in the rock on the coast had 
probably been indicated bj the projection of some" of 
the more elevated parts of the left fore-arm. 

** The operation of laying the bones open to view, and 
of reducing the superfluous length of the block at iti 
extremities^ being performed with all the care which its 
excessive hardness and the relative softness of the bonel 
required, the skeleton exhibited itself in the manner re- 
presented in the annexed drawing (PI. I.), with which 
my friend Mr Alexander has been so good as to illus4 
trate this description. 

^^ The skull is wanting ; a circumstance which is the 
more to be regretted^ as this characteristic part might 
possibly have thrown some light on the subject under 
consideration, or would^ at leasts have settled the ques- 
tion, whether the skeleton is that of a Carib^ who used 
to give the frontal bone of the head a particular shape 
by compression^ which had the effect of depressing the 
upper and protruding the lower edge of the orbits^ so as 
to make the direction of their opening nearly upwards, 
or horizontal^ instead of vertical.* 

* See the excellent figures in Blumenbach's Decades. 
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^* This v«rtebnB of the neck were I<Mt with the head* 
The bones of the thcnrax bear ^ the laarkd of condder- 
able concussion, and are complelely dislocated* The 
seven true ribs of the left side, though theit heads are not 
in connejcion with the vertebrs^, aiQ complete ; but only 
three of the false ribs are observable. On the right side 
only fragmeots of these bones are seen; but the uppei^ 
part of the seven true ribs of this side are found on tbii 
left, and might at first sight be taken for the t^rmina^ 
tion of the left rib»; as may be seen in the drawing^ 
The right ribs must therefore have been violently bro^ 
ken and carried over to the leftside, where, if this mod^ 
of viewing the subject be correct, the sternum inusf 
likewise lie concealed below the termination of the ribs^ 
The small bone dependent above the upper ribs of the 
left side, appears to be the right clavicle. The right os 
humeri is lost ; of the left nothing remains e^tcepl the 
condyles in connexion with the fore«arm, which is ini 
the state of pronation ; the radius of this «ide existai 
nearly iki its full length, while Qf the ul)ia the lower part 
only remains, which is considerably pushed upwards; 
Of the two bones of the right fore«arm, the inferior ter^ 
minations are seen. Both the rows of the bones of th^ 
wrists are lost, but the whole metacarpus of the left 
band is displayed, together with part of the bones of th^ 
fingers : the first joint of the fore-finger rests on the up^ 
per ridge of the os pubis ; the two others, detached from 
their metacarpal bones, are propelled downwards, and 
situated at the inner side of the femur, and below the 
foram to magnum isdiii of this side. Yestiges of three 
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0f the fiAge'rs of the right hand are likewise Tisible, cOn* 
siderably below the lower portion of the fore-arm^ and 
close to the upper extremily of the femur. The verte- 
brfe may be traced along the whole length of the co- 
lomoj but are in no part of it well defined* Of the os 
sacrum^ the superior portion only is distinct : it is dis- 
united from the last vertebra and the ilium, and driven 
upwards. The left os ilium is nearly complete, but shat- 
tered, and one of the fragments depressed below the 
level of the rest ; the ossa pubis, though well defined, 
are gradually lost in the mass of the stone. On the 
right side, the os innominatum is completely shattered, 
and the fragments are sunk ; but towards the acetabu- 
lum, part of its internal cellular structure is discernible. 

The thigh bones and the bones of the leg of the right 
side are in good preservation, but being considerably 
turned outwards, the fibula lies buried in the stone, and 
is not seen. The lower part of the femur of this side is 
indicated only by a bony outline, and appears to have 
been distended by the compact limestone that fills the 
cavities both of the bones of the leg and thigh, and to the 
expansion of which these bones probably owe their pre- 
sent shattered condition. The lower end of the left 
thigh bone appe^u^ to have been broken and lost in the 
operation of detaching the block ; the two bones of the 
leg, however, on this side, are nearly complete ; the ti- 
bia was split almost the whole of its length a little below 
the external edge, and the fissure being filled up with 
limestone, now presents itself as a dark-coloured straight 



MINERAXOGT OF PARIS. £5? 

linei ThepcMTtion of the stone which con taioed part of 
the bones of tarsus and metatarsus> was onfor innately 
broken; bat the separate fragments are preserved* 

'^ The whole of the bonesy when first laid bare, had a 
mouldering appearaoce, arid the hard surrounding stone 
could not be detached without frequently injuring their 
surface ; but after an exposure for some days to the air, 
they acquired a considerable degree of hardness. Sir 
H. Davy, who subjected a small portion of them to che* 
'mical analysis, found that they contained part of their 
animal matter, and all their phosphate of lime/' 

Note K. (a) § 9t8. p. lOS. 

Cuvhf^i Geological Di8c<yverie8. 
As the Eassy on the Theory of the Earth does not 
Contain a full account of the numerous geological dis- 
coveries and observations of Professor Cuvier, we shall 
lay before our readers a condensed view of the most im- 
portant of these> drawn up chiefly from his great work 
on the Fossil Remains of Quadrupeds.* 

Mineralogy of Paris. 
In order to enable the reader to understand the va- 
rious details in regard to the fossil remains discovered 
by Cuvier, we shall premise a short description of the 
mineralogy of Paris, as many of thepi were dug up in 
that neighbourhood. Chalk, which is the fundamental 
rock of the district, is covered with plastic clay, and what 
is termed coarse marine limestone. The limestone abound? 

K 
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in tnaribe petrifactions, and is associated with a kind Of 
siliceous limestone^ which coDtaios the . well-kifowti 
mineral in the arts^ used as a milktone, and naoMd 
huhntone. Over this limestone rests a remarkable for- 
jnation of gypsuin. It alternates with beds of marl, con* 
taining meniUte, and beds of clay^ with imbedded len^* 
ticular crystals of gypsum. The gypsum contains re? 
mains of extinct quadrnpeds, birds^ amphibious animals^ 
fishes^ and shells^ all of which are said to be land or 
fresh^water species ; hence it is denominated a fresh* 
water formation. Above this gypsum lie beds of marl 
and sanditone that contain marine shells, thus affording 
another marine formation. These rocks are covered 
with beds of milhtone, limestone and flint, both of which 
contain petrifactions of fresb«water shdlls; hence this 
association is named the second freah^waier formation. 
The uppermost formation is of SLnalluaal nature. It i^ 
composed of varicusly^coloured sand, marl, clay, or a 
mixture of these substances, impregnated with carbon^ 
which gives the mixture a brown or black colour, : It 
contains rolled stones of different kinds, but js tn^Ai 
particularly characterised by containing the remains of 
large organic bodies. It is in this formation that we 
£nd great trunks of trees, bones of el^phants^ alsoi of 
oxen, rein-deer, and other mammalia. From the inter- 
mixture of fresh and salt-water organic productions ia 
these formations, we may suppose that both these fluids 
must have contributed each their part in their formation* 
According to Cuvier, and Brongniart, who assisted bim 
in examining these formations^ we have just enumerated, 
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there appears to have been an alternale flux and reflux 
of salt and fresh water over the country around Paris^ 
and from which these rocks were deposited. This opi- 
iiioii> howevttr^ is liable to numerous objections.-^ 



Fossil Organic Remains described by CuviEB, arranged 
in a Systematic Order. 



eLASS.-^M;AMMALIA- 
ORDER.— DIGITATA, 

FaiIiIy^ Gmbes* 

Cavia* 

In the quarries of slaty limcfltoae of Aeningsn there 
•ecuf remains of a species of this gpenus which Cuvier 
CQOJeetures to belong to the cavia porc^Uus or Guines^ 
pig^ or more likely to an unknown specieb either of this 
tribe or of that entitled arvicolam 

Mu8» 

In the slaty limestone rocks at Walsch, in the circle 
of Saatz id Bohemia^ there are fossil remains of a 
species of this tribe very nearly allied to the mui^ ter^ 
restris. 
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FaMILT. FEBJ& 

Ursus* Bear* 
1. V. Spekm.^T:he size of a borse^ and iiS^rGal 
from any of the present existing species. 

£« U. Jrctoideus.^ls a smaller species, and appears 
also to be extinct. Both species are fossil, and remains 
of fhem are found in great abundance in limestone cscves 
in Germany and Hnngary. These caves vary much in 
magnitude and form^ and are niore or less deeply in- 
crusted with calcareous sinter, which assumes a great 
variety of singular and often beautiful forms. The 
bones occur nearly in the same state in all these caves : 
detached, broken, bat nev^r rolled, and consequently 
have not been brought from a distance by the agency 
of water : they arenM>nlewhat lighter, and less compact 
than recent bones, but slightly decomposed contain 
much gelatine, and are never mineralized. They are 
generally enveloped in an indurated earth, which con- 
tains animal matter ; sometimes in- a kind of alabaster 
or calcareous sinter, and by means of this mineral are 
Sometimes attached to the walls of the caves. These 
bones are t1;ie same in all the caves hitherto examined ; 
and it is worthy of remark, that they occur in an extent 
of upwards of 200 leagues; 

Esper, who examined and described the caves of 
Gaylenreuth, on the frontiers of Bayreuth, informs us, 
that after passing through a succession of caves^. he at 
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length came to a narrow passage^ which led into a small 
cave> eight feet high and wide, which is the. passage in- 
to a grotto twentjveight feet high, and about fortyr 
three feet long and wide. Here the prodigious quan- 
tity of animal earth, the vast number of teeth, jaws, and 
other bones, and the heavy grouping of the stalactites, 
.produced so dismal an appearance, as to lead Esper to 
speak of it as a fit temple for a god of the deadr . Here 
hundreds of cart-loads of bony remains might be re^ 
moved, bags might.be filled with fossil teeth, and ani- 
mal earth was found to reach to the utmost depth to 
which they dug. A piece of stalactite being here bro- 
Jcen down, w^s found to contain pieces of bones withr 
in it. 

Cuvier estimates, that rather more then three-fourths 
•of these bones belong to species of bears now extinct ; 
one<-half, or two-thirds, of the remaining fourth belong 
to a species of hysena, which occurs in a fossil state in 
other situations. A very small number of these remains 
belong to a species of the genus lion or tiger ; and ano- 
ther to animals of the dog or wolf kinds; and lastly, 
the smallest portion belongs to different species of small<- 
er carnivorous animals, as the fox and pole-cat. We 
do not find in these oaves any remains of the elephant, 
rhinoceros, horse, buffalo, or tapir, which occur so comr 
monly in alluvial soil ; and the palaeotheria of the fioetz 
strata, the ruminating animals, and the gnawers, of the 
rock of Gibraltar, Dalmatia, and Cette, are never met 
with. Nor do we ever find the bears and tigers of 
these caves in alluvial soil, or in the fissures of rocks. 
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The only one of the species found in these fC9i:ve$, u^i. 
which is found elsewhere in other fonnations^ is the 
hyBdna, which occurs also in alluvial strata. It is quite 
evident that these bones could not have been introduced 
into these caves by the action of water^ becanse the 
ematlest processes^ or inequalities, on their sur&oe are 
preserved. Cuvier is therefore inclined to conjecture^ 
that the animals to which they belonged must have 
iived and died peaceably on the spot where we now find 
them* This opinion is rendered highly probable iroin 
the nature of the earthy matter in which they are en«> 
Teloped^ and which, according to Laugier, contains an 
intermixture of animal matter with phosphate of lime^ 
and probably also phosphate of iron. 

Cam. Dogh 

Of this genus several species are described as occurw 
ing in the caves already mentioned; one species very 
closely resembles the dqfe hj^^na, and is about the size 
of a small brown bear ; another species is allied to the 
dog or wolf; and a third species is almost identical with 
the common fox.* A fossil species also resembling the 
common fox has been found in the gypsum quarries near 
Paris ; and in the same formation there are fossil re- 
mains of a genus intermediate between cams and vt- 
verra. In the alluvial deposit^ there are remains of the 



* Blumeubach has lately described the remains of a fossil byena» 
nearly resembling the cants crocuta, which was found in mar} along 
with remains of the lion apd tbe oieplianty betwQ^p O^terode snd 
llerzberg in Hanover. 
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Felis. Cat. 
Oae species of this tribe occurs id ibe limestone 
caves> and appears to be nearly allied to the iaguttr^ 
another species^ nearly allied to the i^et, is foaod in al^ 
lovialsoil alotig with fossil remains of the elephant^ rfai« 
noceros) hys&na^ and mastodon* 

Fiverra. Weasel. 

Two species of this genus occur in the limestone 
caves ; the one is ailied to the common pok cat, and 
the otlier to the zorUle, a pole cat belongbg to the 
Cape of Good Hope. Another species allied to the 
ichneumoti, but double its size^ occurs in the gypsum 
quarries around Paris. 
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Bradypw. Sloth. 

There are but two livihg species of the sloth tribe^ the 
ai^ or bradypns tridactylus ; and the unau, dr bradypus 
didactylus. Cuvier describes two fossil species which are 
nearly allied not only to these species, but also to the 
myrmecophaga or ant-eater, he following are the two 
fossil species s— 

1. Megahnix. It is the size of an ox, and its bones 
were first discovered in limestone caves in Virginia in 
the year 1796. 2. Megatherium. , This species is the 
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size of live rhinoceros^ and its fossil remains have hither? 
to been found only in South America. The ^first, and 
most complete skeleton^ was sent from Buenos Ayres by 
the Marquis Loretto, in the year 1789- It was found ia 
digging an alluvial soil^ on the banks of the river Luxan, 
a league southf^ast of the village of that name^ about 
three leagues W. S. W. of Buenos Ayres. Plate Sd 
gives a faithful representation of this remarkable skele- 
ton^ which is now preserved in the Royal Cabinet of Ma- 
drid. A second skeleton of the same animal was sent to 
Madrid from Lima, in the year 179^ ; and a third was 
found in Paraguay. Thus it appears, that the remains 
of this animal exist in the most distant parts of South 
America. It is very closely allied to the megalonix, and 
differs from it principally in size, being much large^. 
Cuvier is of opinion, that the two species, the megalonix 
and megatherium, may be placed together, as members 
of the same genus^ and should be placed between the 
sloths and ant-eaters, but nearer to the former than to 
the latter. It is worthy of remark, that the remains of 
these animals have not been hitherto found in any other 
quarter of the globe besides America, the only countrjr 
which affords sloths and ant-eaters. 



ORDER.— MARSUPIALIA. 

Didelphis, 

One species of this extraordinary tribe of animals has 
been found in a fossil state in the gypsum quarriesjiear 
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Paris. . It does not belong to any of the present exist- 
ing species^ and is. th/^refore considered as extinct. Ca-* 
vier remarks^ that as all the species of this genus are 
natives of America^ it is evident that the hypothesis ad- 
vanced by some naturalists^ of all the fossil organic re- 
mains of quadrupeds having been flooded from Asia to 
northern countries^ is erroneous^ 



ORDER.— SOLIDUNGULA. 

Equus. Horse. 
Equus. Cabattu$9 
Fossil remains of a species of horse are foond in alia- 
yial soil associated with those of the elephant^ rhinoceros, 
hyaena^ mastodon and tiger f Cavier confesses that he 
is not in possession of any means of ascertaining the spe- 
cies of horse to which they belong; it is conjectured 
that they may belong to the equus caballus^ the com-^ 
mon horse. • • • 



ORPER.— BISUIiCA. 

Cervm. Deer. 
i. Fossil Elk of JreZawd.— This is the most celebrated 
of all the fossil ruminating animals. It is most certain- 
ly a different species from any of those that at present 
live on the earth's surface, ttnd may therefore be con- 
sidered as extinct. It was first found in Ireland, where 
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it generaUy occurg io shell marl and in peat>bogs. It has 
ako been found in superficial alluvial soil in £ogland, 
Germany, and France* 

In Plate II. we have given a drawing of the head and 
horns of this animal. It was dog out of a tnarUpit at 
Dardistoun, near Drogheda, in Ireland. Dr Molynenxr, 
in the Philosophical Transactions^^ informs us that its di- 
mensions were as follow : — 

Feet« Inchet. 

From the extreme tip of ^ ach bom, . a. b. 10 10 
From the tip of the right horn to its 

Toot, • • • • c. d, jH 2 

From the tip of one of the inner branches 

to the tip of the opposite branchi • e« f. 9 7h ^ 
The length of one of the palms^ within 

the branches, ••••.••• g. b. S &. 
The breadth of the palm, within the 

branches, • i. k, 1 10| 

Tlie length of the right brow antler, . d. 1. 1 2 
The beam of each horn, atsome distance 

from the head^ in diameter, • • • ni. ^j^ 
in circumference, • • • 8 
The beam of each horn, at its root, in 

circumference, d, 11 

The length of the head^ from the back 

of the skull to the extremity of the 

upper jaw, • « • • n. o. 2 

3readth of the skall^ P* q- I ^ 
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£• Fossil Deer tf Sc«fHa.<—Thi8 species of fossil deer 
was found in a peat-mosB io Scania. It appears from 
^be description of the boms^ to be an extinct^ or at least 
an unknown species. 

S. Fossd Deer of Somme. — ^This species is allied to the 
fallow-deer. The borns^ the only parts hitherto disco 
vered, shew that this animal, although nearly allied to 
the fallow«deer, must have been roueh larger. The 
borns occur in loose sand, and have been found in the 
valley of Somme in France, and also in Germany. 

4« FouU Deer of £tein]Ka«--^This species appears to be 
allied to the rein*deer, but much smaller, not exceeding 
the roe in size. The bones were found in abundance 
near Btampes in France, imbedded in sand. 

5. Foml Roe of Orkam^-^This species was found tn 
the vicinity of Orleans in France. It occurs in lime- 
stone, along with bones of the palsec^herinm. it is the 
only instance known of the remains of a living sperieg 
having, been found along with those of extinct species. 
But Cuvier enquires. May not the bones belong to a 
is^pecies of roe, of which the distinctive characters lie in 
parts hitherto undiscovered ? 

6. Fossil Roe of Somme. — This species, the remains of 
which were found in the peat of Somme, appears to be 
very nearly allied to the roe. 
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7. Fouil JRed-Deer or Stag.^^Tbis species resembles 
the red-deer or stag. Its horns are found abundantly 
in peat-bogs, or sand-pits, in England, France, Germany, 
and Italy. > 

Bos. Ox. ^ 

1. j^tfrocAs.— This species Cuvier considers as distinct 
from the common ox, and differs from the present exist- 
ing varieties in being larger. Skulls and horns of this 
species have been found in alluvial soil in England, Scot*' 
land, France, Germany, and America. ^ 

2. Common Ox. — ^The fossil skulls of this species differ 
from those of the present existing races, in being larger, 
and the direction of the horns being different. They 
occur in alluvial soil in many different parts of Europe; 
and are considered by Cuvier as belonging to the origi- 
]pa] race of the present domestic ox. 

8. Large Buffalo of Siberia* — The fossil skull of this 
animal is of great size, and appears to belong to a spe- 
cies different from any of those at present known. It is 
not the common buffalo^ nor can it be identified with 
the large buffalo of Ipdia, named amee. Cuvier conjec- 
tures that; it must have lived at the same time with the 
fossil elephant, and rhinoceros, in the frozen regions of 
Siberia. 

4. Fossil Ox, resembling the Musk Ox of America^ — The 
fossil remains of this species more nearly resemble the 
4 
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Amencaamiisk ox than any other species^ and hate hi« 
therto been found only in Siberia. 

- It would appear^ from the facts just stated^ that then 
fossil remains^ both of deer and oxen^ may be distin* 
guished into two classes^ the unknown and the known 
ruminants. ^ In the first class Cuvier places the Irish elk^ 
the small deer of Etampes, the stag of Scania^ and the 
great buffalo of Siberia ; in the second class he places 
the common stag^ the common roe^buck, the aurochs^ 
the ox which aeema tohave been the original of the do- 
mestic ox, the buffalo with approximated horns which 
appears to be analogous to the nhisk ox of Canada ; and 
-there remains a dubious speciea> the gr<?atdeer of Somitie, 
which much resembles the common fallow-deer. : 

From what has been ascertained in regard to the strata 
in which these remains have been fdund, it would appear 
that the known species are contained in newer beds than 
the unknown. Further^ that the fossil remains of the 
known species are those of animals of the climate where 
they are now found : thus the stag, ox, aurochs^ roe-deer^ 
musk ox of Canada^ now dwells and have always dwelt> 
in cold countries ; whereas the species which are regard- 
ed as unknown, appear to be analogous to those of warnt 
countries : thus the great buffalo of Siberia can only be 
compared with the buffalo of India, the arnee. M. Cuvie^r 
concludes, that the facts hitherto collected seem to an- 
nounce, at least as plainly as two imperfect documents 
can^ that the two^sorts of fossil ruminants belong to two 
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crdeis of dlavud dfpotitet and conteqaeiitly. to two dif- 
fereat geological epoohts ; that the one have beeo^ and 
are now, daily becoming enveloped in alluvial matter ; 
whereas the others have beea the vtdtims of the same re- 
i^oltttion which dastrayed the other species of the allnvid 
Mrata; siieh as mammoths, mastodons, and all the mult* 
ongnla, the genera of which now exbt only in the tor* 
Yid tone. 



OKDER^MULTUNGULA. 

Rhinoceros. 

, Three species of this genus are at present known to 
turalists/ as inhabitants of different parts of the workU 
These are the two-homed rhinoceros of Africa, the one- 
honied rhinoceros of Asia, and the rhinoceros of the 
island of Sumatra. Only one fossil species has hitherto 
been discovered, which diflfersfrom the three living spe* 
eies, not only in structure, but in geographical distribnr 
tion. It was first noticed in the time of Grew, and the 
hones he mentions were dug out of alluvial soil near Can* 
terbaiy. Since that period similar remains have beeft 
found in many places of Germany, France, and Italy. 
In Siberia, not only single bones and skulls, but the 
whole animal, with the flesh and skin, have been disco* 
vered. 

Hippopotamm^ 
Only one species of this genus is at present known t» 
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Ute Cii the aoffote of the earth. It is an inbabitanjt of 
Africa, and^ aocordtng to Marsden, also of A»ia^ for he 
inentioiift.it as one of the animals of the triand of Suina'^ 
Ira. M. Cuvier is inclined to call in question the accn^ 
raoy. of this statement of Marsdeft's^ and to eonjectore 
that be may have confounded the succotyro of'Newhoff 
mth the hippopotamus. Mr. Marsden, in the new edl* 
tion of his excellent description of Sumatra^ still enumet 
rates the hippopotamus amongst the Sumatrian animals, 
but appears to have misunderstood Cuvier, when he says 
that he a^^Dses him of confoudding the hippopotamus 
with tlve dkigpng^^ Two fossil ipecies have.been ascer^ 
tailed by Cuvter* The one, whith is the largest, is so 



* ^ Hippopotamus, Kuda'ayer, The existence of tbis'<)iiadniptd i^ 
the island of Sumatra having been questioned by M. Cuvier, and not 
having myself actually seen it, I think it necessary to state, that the 
immediate authority tipon which I included it in the list of animals 
foi^nd there, w^ a drawing made by M* Whalfeldt, an officer employ- 
ed in a survey of the coast, who had met with it at the mouth 6f one 
«f the soiUhem rivers, w»d transmitted the sketch idong with his re- 
port to the government, of which I was^ then secretary. Of its genend 
resemblance to that well-known animal there could be no doubt M. 
Gttvler suspects that I may have mistaken it for the animal called by 
patHialists the dugongf and vnlgarfy the sea-c6w, which will be 
hereafter mentioned ; and it would indeed.be a grievous error, to mis- 
take for a beast with four legs, a fish with two pectoral fins, serving 
the puipoaes of feet ; bat independently of the authority I have stated, 
the kudoroyer^ or river horse, is familiarly knawn to the natives, as ^ 
also the duyong (from which Malayan word the dugong of naturalists 
has been corrupted) ; and 1 have only to add, that in a register given 
by the Philosophical Society of Batavia, in the first volume of their 
Transactions, for 17999 appears the article, * conda aijeer^ rivier paard, 
liippopotamus/ amongst the animals of Java*"— Marsdem's Historjf 
of Sumatra^ 3d edit. p. 1 1 6, 1 1 7. 
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very nearly alUed to the species at present living on the 
surface of the earthy that it is difficult to determine whe* 
ther or not it is not the same. lis fossil remains have 
been found in alluvialsoil in France and Italy. .The-se*^ 
cpnd fossil spejcies^.and the smallest^ the animal not be- 
ing larger than a hog, is vrell characterised, and is entire- 
ly diflTerent from any of the existing species of qaadru- 
peds. 

Tapir. 
The tapir is an animal peculiar to the new world, and 
has hitherto been found only in South America. Yet 
two fossil species of this genus have been discovered in 
Europe, The one is named the small, the other the gi- 
gantic tapir, and both have been found in di£ferent parts 
of France^ Germany, and Italy, 

Elephant, or Mammoth. 
Of this genus two species are at present known as in- 
habitants of the earth. The one, which is confined to 
Africa, is named the Africdn elephant ; the other, which 
is a native of Asia, is named the Asiatic elephant. Only 
one fossil species has hitherto been discovered. It is 
the mammoth of the Russians. It differs from both thq 
existing species, but agrees more nearly with the Asiatic 
than the African species. • Its bones have been found 



' * These three species are well distinguished by the appearance of 
the surface of the grinding teeth, as is shewn in plate tecond. 
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in matiy differefai parb of this island ; as in tlie alldvial 
ioil aroand Ldndon^ in the county of Northampton^ at 
Gloaeester^ at Trenlon^ near Sta£Fbrdj tieftr Harwich^ at 
Monrich^ in the island of Sheppey^ in the river M edway^ 
infialiibuiy Platn^ and in Flintshire in Wal^s; and d« 
Biilar remains haye been dag op in the Aorth of Ireland. 
Bones of this animal have been dag up in Sweden; and 
Cuvier eonjettures that the bbnies of supposed giants^ 
mentioned by the celebrated Bishop Pontoppidan as 
having bein foand in Norway, are remains of the fossil 
alepbanU Torfisas mentions a head and tooth of this ant* 
mal dog up in the island of Iceland^ In Radsia in Europe, 
Poiiind, Germany, Frsnde, Holland/ and Hongaty, teeth 
and bones of this ipecies* of 6lepbant have beto found 
in abundance. Humboldt found teeth of this animal in 
North, and South AAierica. But it it in Asiatic Russia 
th4t they ocour in greatest abundance. Pallas says, that 
from the Don or the Tanais to TchutskoinoA, there is 
scarcely a river the bank of which does not afford re^ 
mains of the mammoth ; and these are frequently im^ 
bedded in, or covered with, alluvial soil, containing ma- 
rine productions. The bones are generally dispersed, 
seldom occurring in complete skeletons, and still more 
rarely do we find the fleshy part of the animal reserved* 
One of the most interesting instances on record of the 
preservation of the carcase of this animal, is given by M; 
Cuvier in the following relation : * 



* This singular discovery is given by Professor Cuvier, as taken from 
a Report in tKe Supplement to the Journal du Kord^ No. zxx. fay M. 
Adams, adjunct member of the Academy of St Petenibu]|;h« 
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<^ lo the Jrear 1799^ a ToDgusian fiflherman observed 
a strange shapeless mass projecting from an ice-bank, 
.sear the mouth of a river in the north of Siberia, the 
nature of which he did not understand^ and which was 
so high.ia the, bapk as to be beyond his reach. He next 
year observed the s£^me object, which was then rather 
more disengaged from among the ice, but was still un- 
able to; conceive what it; was. Towards the end. of the 
following summer, 1801, he could distinctly see that it 
was the frozen carcase of an enormous animal, the entire 
flanljL of which and one of .its tusks had become disenga- 
ged from the ice. In consequence of the ice beginning 
to melt earlier and to a greater degree than usual in 1803, 
the fifth year of this discovery, the enormous carcase 
.became entirely disengaged, and fell down from the icer 
crag on a sand^bank forming part of the coast of the 
Arctic Ocean. In the month of March of that year, the 
Tungusian carried away the two tusks, which he sold for 
the value of fifty rubles ; and at this time a drawing was 
made of the animal, of which I possess a copy. . ' t 

''Two years afterwards, or in 1806,. Mr Adams went 
to examine this animal, which still remained on the sand- 
bank where it had fallen from the ice, but its body was 
then greatly mutilated. The JukuU of the neighbour- 
hood had taken away considerable quantities of its flesh 
to feed their dogs ; and the wild animals, particularly 
the white bears, had also feasted on the carcase ; yet 
the skeleton remained quite entire, except that one of the 
fore-legs was gone. The entire spine, the pelvis, one 
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shottlder«bkde> and three legs^ were stiH held together 
by their ligaments and by some remains of the skin ; 
and the other shoulder-blade was found at a short dis- 
tance. The head remained, covered by the dried skin, * 
and the pupil of the eyes was still distinguishable. The 
braiti also remained within the skull^ but a good deal 
shrunk and dried up ; and one of the ears was iii excellent 
preservation, still retaining a tuft of strong bristly hair. 
The upper-lip was a good deal eaten away^ and the un- 
der-lip was entirely gone, so that the teeth' were distinct- 
ly seen. The animal was a male, and had a long mane 
on its neck. 

*^ The skin was extremely thick and heavy, and as 
much of it renjained as required the exertions of ten 
men to carry away, which they did with considerable dif- 
ficulty. More than thirty pounds weight of the hair 
and bristles of this animal w^re gathered from the wet 
sand-bank, having been trampled iitto the inud by the 
white bears while devouring the carcase. Some of the 
hair was presented to our Museum of Natural History 
by M. Targe, censor in the Lyceum of Charlemagne. 
It consists of three distinct kinds. One of these is stiff 
black bristles, a foot or more in length ; another is thin- 
er bristles, or coarse flexible hair, of a reddish-brown 
colour ; and the th^rd is a coarse reddish-brdwn wool, 
which grew among the roots of the long h^ir. These 
afford an undeniable proof that this animal had belong- 
ed to a race of elephants inhabiting a cold region, with 
which we are now unacquainted, and by no means fitted 
to dwell in the torrid zone. Illis also evident that this 
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eoormpus anwal must have been frozen up hj the ^ce 
at the mpuienjL of it3 deatb* 

'' Tfir Adams^ who be$towejd the utmost care in col- 
lecting all the part3 of the akeletpn of this i^nioaal, pro- 
poses to pubUsb an exact account of its osteolpgy^ wfaic^ 
mast be an exceedipgjy valuable present to the philpsQ- 
pbical world. In the mean time^ frpfii th(s dranfing I 
have no^ before ine^ I have every reason to believe th^t 
the sockets of the teeth of this northern elephant have 
the same proportional lengths with those pf pthe^ fosii} 
elephants^ of which the entire skulls have been fp^ad ji^ 
other places."* 

Oqly single bones i^nd teeth of this tribe hav^ 1;>een 
hitherto met witb^ and these appea^ to belong to the suf 
scrofa^ or common h,og. They are foun^ ia pe^t woaiie^i 
or in very new alluvial deposjites. 

Mastodon. 
This is entirely a fossil genus> no living species haying 
hitherto been discovered in any part of the world. It is 
more nearly allied to the elephant than to any other ani- 
mal of the present creation ; . it appears to have been a 



• It is worthy of remark, that although fossil bones of the elephant 
were described as such in the inid4|^ pf th^ l ^th century by Aldrovan- 
dusy it was not until two centuries afterwards that tliis opinion was 
credited. In the intermediate time they were described as lusus na- 
turae, bpn^s of giants, tkekiont (f fallen angelSf remains of marine ani- 
malsi or of colossal baboons. 
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herU^voibas animdl ; nndc the largest s^eeies; tlie great 
matfiodow of Cuviery was equal in size to this elepfaab't; 
Five 0pecie6 are diesciribed by Cuvier. 

K 6r«tte Mi^fwfom^This'spedesb&bbecfit' hitherto' 
fottnd ill greeltest abundance' in North Atnerica^ near the' 
rivel: Ohio^ andremains of it haVe bedn' also dug up in 
IKberia* It hsA been frequently confoutided #ith the' 
mbtnmbth or fossil elephant^ and in < North Attieirica it iS' 
rianied ^mammoth, laplaie^d'i^ have givt^h an^n^rk^'^ 
vibg of one of the grinding teeth of this' aiiitiiiaL 

9uMii$MdontKdtHn(irroi0 6>iiiMto«^-'^^^Fhb fbssil r^atbs 
of this species hard been diigup at Simoiri^aiid niaii; 
otUdr pladesan Europe, andalso in' Anietlca. 

$i lAhk Mtutoddd with small Grfuid^^^-^^This s 
is much less' tbtfn the' precediilg; andwasffOtind ioi'Sax-^ 
onj and Montabbsard* 

4» Maitodon of ^Ae Confi2ferof;— This li^pecli^s ^as dis-* 
qoVerdd'in South America by Hiinibotdt Its giruiiders 
are square', and it appears f o h&ve e<][illdli?d in size the 
great mastodon. 

5* HunAoldien Mastcdon.^^This, which ii the smallest 
species of the' genus, was found in America by Hum- 
boldt. 



All the fossil species of quadrupeds we have just eim- 
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merated have been found in the aUnvial soil wbicb cOTeri 
the bottoms of vallies^ or is spread Qver the surface of 
plains. All of them are' strangers to the climate where 
these bones now rest. The five species of mastodons 
alone majr be considered as forming a distinct and hither* 
to unknown genus^ nearly allied to that of. the elephant* 
All the others belong to genera still existing in the tor- 
rid zone. Three of these genera^ viz. the rhinoceros, 
hippopotamus, and elepbant^occiir only in the old world ; 
the fourth J the tapir^ exists only in the new world. But 
the fossil species have not the same geographical jdisiri^; 
bution : It is in the old world that we dig up the bones 
of the tapir, and some remains of the elephant have 'been 
discovered in the new world. The fossil species tiicia*- 
ded under the knoWn genera differ senfeibly from the 
present species, and are certainly not mere varieties. Of 
all the eleven fossil species, the large hippopotamus is the 
only one which we cannot say with certainty does not 
belong to the present living species of that genus. The 
small hippopotamus and gigantic tapir are unquestiona- 
bly new species ; there is scarcely a doubt of the fossil 
rhinoceros being a distinct species ; and although. the > 
fossil elephant and the little tapir are not so well marked 
as new species, yet, as Cuvier remarks, there are reasons 
sufficient to convince the experienced anatomist of their 
being different from any of the present existing species. 
These different fossil bojoes are found almost everywhere 
in beds of nearly the same kind ; they are often promis- 
cuously mixed with bones of animals resembling the spe- 
cies of the present time. These beds are generally allu- 
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vial, eiUiier s^ndy or marly, and always near the eanb'^ 
surface. It k therefore probable that these bones have 
been eaveitxped by the last^ 6^ ooe of the last, calastro^ 
phes/to which bur earth has been subjected. In many 
places they are accompanied veith accumulations of ma* 
line auimal remains,, and in other places the sahd and 
marl which cover them contain only fresh- water shells. 
We bcive no authentic account of tfa^ir having been 
found covered with flostz, or other solid strata contain*' 
ing marine animals, and therefore. canoot affirm that 
they were, for a long time coveMd with a tranquil sea« 
The catii^rophe» theu, which has covered them, appears 
to have hemk transient marine imuidation* -■ TH&sinnn^ 
dation does not appear to Jiav^^jreadied toi the high 
alotintatnia, !becausle> the:fofimatioB«iii i which these se4 
mains: are found does: not ojccnrth^ere, ahd.tbese booifs 
arehoit fQund.in the high valliies, lif.we'excepta fewiinl 
th<e< warmer parts: of America. - ;The bones aie neithee 
rolled nor in skeletons, but dispersed, and in part bro<* 
ken or fractured. They have not therefore been brought 
there from a distance by an inundation,.! but haVb been 
found by it in the places where it has covered them, as 
might be expected, if the ahimah to i^hich they be- 
longed had dwelt iq these t>laces> and had there succes- 
^yelydied. Hqnce it appears, that before this catasr 
trophe these anio^^^ls lived in the countries wh^re we 
now find their bones : It is this inundation which has 
destroyed them ; and as we do not find them elsewhere, 
the species must have been annihilated. It would thus 
^|)pear, that the northern parts of the globe formerly 
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soUrtshed species belonging to tbe elepbaol, hippopgte* 
mus, rhinoceros Upir^ and o^asiodon tribes; and att 
c^ these, with exception of the mastodon, ^bich is en* 
tireiy a fossil genus, have species livings but only in the 
tonid zone. Neveriheless there is nothing to comle-* 
nance the belief, that the species of the torrid zone Iulto 
descended from the ancient animals of tbe north, which 
have been gradaallj or suddenfy transported towasd 
the equator. They are not the same ; and we may see^ 
by the examination of the most ancient mommies, as 
those of tbe ibis^ that no established fact authorises the 
belief of changes so gseat as those which must be as- 
sumed for such a transformation, especia% in wild ani- 
mals. Nor are there any decisive proofs of tbe tempera- 
ture of northern climates having changed sinc^ this 
epoch. The fossil species do not differ less from tbe 
living, than certain northern animals differ from their 
co-genera of th^ south ;^^the itatU of Siberisy for tr- 
ample, {ii;ami lagopid) from the chacal of India and fA 
Africa (cants aurem). Tbey therefore ought to have be- 
longed to much colder climates. 

PalaothenunL!* 

This is a new and entirely fossil genus, which waf 
femid by Cuvier in the rocks around Paris. The foW 
lowing are the characters of the genus and the species t 

DentfiAi. Primores uirinque €• 

* PalsBotherittin signifies ancient lai^ animali or beast 
1 
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Lamarii 4, acuminaiipmth Im^hm, tecH. 

Msiam 9S, uhinqm 7. Superiores ^draH; inferior 

bilunaii. 
Nasus productiar, Jkxilis. 
Falma etpkmta tradaetyla. 

LP.Magmm. Stahmt £^i. 

3. P. Medium. SMutm Shm^ pedSbm 9trkiis, shM^ 

gaib. 
S; R Cnmam. SMmi 5li»; pedOw kak^ irmMimi 

4. P« Curtum. Pedikui ecHriaikpai'Mlk. 

5. P. Minas. Siatura Om; pedibiu iirietii, digjUU la-^ 

* *mMhm mkufHbvi^ 

Besides these five species found in the gypsum quar- 
ries arotuid P^is, remaitis of others have been discover- 
ed ia olberpaii»or A>aace> eilber imbedded in the/reiA- 
water Umntme, or in aHttvial soil; €uvier enumerates 
and describes l^e fbllowing speei)^ : 

6. P. GiganteoBi* atttiura Minocerotit^ 

7. P. Tapiroides* StatwuBwiu;mdafiuminferiorum 
' celUctiUsJere reetu, tramotrm. 
8; P..BiixoTiIItHium» Siatura Suit; molaribut inferiori* 

hm exttu mb gibbons. 
9. P. Aureliiui^si; Statura Suis; molarium inferionm 

angulo intermedio bkorm. 
10. P. Occitanicnm. Statura Ovis ; molarium infmorum 
anguhiniamediobieorm. 
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Anopbthernim. * 
This al|30 is another fossil geays first dtgcovered by 
Cuvier. The following are its characters: 

Deniei 44^ serie continua. 

Primores utrinque 6. 

Laniarii primoribus similes, ceieris turn longiareSm 

Motares S9j utrinque 7* Antiribrei campressi^ Posieriones. 

superiores quadrati. Inferiores bilumti. 
Palffk^ ,et ,plania diehct^la, ^mbus meiacarpi et fnetatam\ 

discretis; di^tsjoceeu&rminqmbus&am. . 

1. A. Commune. Digitd,iKCMS9(nii> dffph bPeviori, in paU 

mis tantum ; cauda corporis longiiun 

•dine tras^mm04 " 
Magtutudo Anni aut Equi inincr es. . . 
Habitus \ehngatiu et depressus Lutra* . 
Veri^iniliter natatorius» 

2. A. Secundariu m, Similis pracedenti, sed statum Suis. E - 

tibia et molaribus aliquot cognitum* 

3. A. MediuQX. Pedibus dopgqitis, digitis, accessoriis 

nuUiSf 
Magnitudo et habitus elegans Gazella. 
4k a, Minu^. Dinito accessorig utrinque^ in palms et 

plantis, intermediosfere aquante. 
Magnitude et baf^itus JLqporiM* 



* Anoplotherium signifies beast without weapons ; thus referring te 
its distinguishing chiaracter, its want of canine teeth. 
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5. A. Minimum. SiatuniJMma Cebaya, e maxilla tantum 
cognitum. 
Habitatio omnium^ olimy in r^ione ubi 
nunc Lutetia 'Parisierum. 



ORDER.--PALMATA. 

Family. Glires* 

Ccuior. Beaver. 

CuYier describes two apecies of beaver foand in alln- 

^al strata. , .Tbe one, wl^ich is nearly allied to the castor 

fbtTy or common beafocr, is found in France ; the other, 

found on the shores of the sea of Azof by M. Fischer, 

differs from the former, and is named castor trogonthe* 

Family. Fera. 

. Phoca. Seal. 
The remains of a species of seal nearly three times the 
size of the common sea), or phoca vitulina, have been 
found in. the coarse marine limestone of the department 
of the Maine and Loiire. Another species of this genus, 
but somewhat less than the common, is also described by 
Cuvier, as occurring in the same limestone. 
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Family. BantA. 

Lmmmiiiu 
Two species of this rem&rluMble genus have been-feund 
imbedded in the coarse marine limestone of the depart- 
ment of the Maine and Loire. 



CLASS.--AVES. 

Vosail l^mslins of upecieff of thisgaus ottdur in die^fdiv j 

]:lMtio&s^aroaad Sailisii. 

Coimmxi Qmi. 
Bones of this tribe of birds have been found in*tte 
strata near Paris. 

Bones of terns are occasionally found along with those i 

of the quail in the Padsitfn strata. 

Gr^Uas; Wadtfm^ 
Bones of birds resembling thoser of the order ghdlse • 
have been found near Faiis inclosed ih Ibe soM rocks. 

Bones nearly resembling those of the pelican tribe oc- 
cur in the Paris formations. 
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CLASS.— AMPHIBIA.. 

ORDER— REPTILES. 

Testf9do. Toridise. 

Fossil remains of this genus lire met with in different 
parts of Earope. Thus^ fossil tortoises^ of unknown spe- 
cies^ are found imbedded in coarse marine limestone a;t 
the village of Melsbroeck^ in the environs of Brussels. 
Fossil remains of unknown species of tortoises are also 
met with in the coarse chalk or limestone of the hill of 
Saint Peter^ near Maestricht. They are irregularly dis- 
tributed throughout the masses of the rock^ along with 
different marine productions^ and bones of the gigantic 
monitor. All of them are remains of sea-tortoisesj na- 
med chelonii by French zoologists ; but of species diP* 
ferent from any of those at present known. 

Remains of a marine^ but unknown species of tortoise 
were found in the limestone skte of Claris; and remains 
of unknown species have also been dug out of the rocks 
of a formation analogous to that around Paris^p situated 
in the vicinity of Aix. And fossil fresh-water species 
have been found in the gypsum quarries near Paris. 

Crocodilus. Crocodikm 
Two extinct «pecies of fiossijX crocodiles^ nearly allied 
to the gavial (Lac. gangeticus) or gangetic crocodiJe, 
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occur in a pyritical bluishrgrey compact limestone) at 
the bottom of the cliffs of Honfleur and Havre ; and one 
of these species at least is found in other parts of France, 
as at Alen9on and elsewhere.* It would also appear 
that the skeleton of a crocodile, discovered at the bottom 
of a cliff of pyritical slate, about half a mile from Whitby, 
by captain William Chapman, probably belongs to one 
of these species. And it may further be remarked, thai 
the fragments of heads of crocodiles found in the Viceo* 
tine, may be referred to the same species. 9. That the 
fossil heads, found at Altorf, are different from those of 
the gavial, and have a longer snout than that of the ani- 
mal of Honfleur, and may therefore belong to the other 
fossil species found in France. 3. That the remains of an 
unknown species of fossil crocodile was found near New- 
ark, in Nottinghamshire, by Dr Stukely. 4. That, the 
supposed crocodiles found along with feh in the cop* 
per slate, or bituminous marl slate, of Thuringi^, are 
reptiles of the genus monitor. 5. Lastly, that all these 
fossil remains of oviparous quadrupeds belong to very 
old flcetz strata^ far older than. the floetz rocks that con- 
tain unknown genera of quadrupeds, such as the paloe- 
otheriums and anoplotheriums ; which opinion, however, 
does not oppose the finding of the remains of crocodiles 
with those of these genera, as has been done in the 
gypsum quarries.f 



* Cuvier describes bones of a crocodile found in the slaty limestone 
of Altorf, which had been considered as remains of the human species. 

f Sir Everard Home has described, in the Transactions of the Royal 
Society of London for the year 181 4> the fossil remains of an animal 
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Monitor. 
In the welUnbwn quarries of Mskestriclit there occur 
jremains of a large fossil monitor. This species, which 
is one of the most celebrated of all the fossil species of 
oriparous quadrupeds^ occurs in a soft limestone, which 
contains flinty and the same kinds of petrifactions as are 
observed in the chalk near Paris. Even so early as the 
year 1766 it bad engaged the attention of etaquirers^ and 
up to the present day has not ceased to be an object of 
discussion and investigation among naturalists. Some 
have described it as a crocodile^ others as ia whale ; and it 
has even been arranged along with fishes. Cuvier^ after 
a careful study of its osteology^ ascertained that it must 
have formed anin^ermediate genus between those animals 
of the lizard tribe, which have a long and forked tongue; 
and those which have a short tongue and the palate ariued 
with teeth. The length of the skeleton appears to have 
been nearly twenty-four feet. The head is a i^ixth of the 
whole length of the animal; a proportion approaching very 
near to that of* the crocodile, but diffierihg much from 
thsit of the monitor, the head of which animal forma hard- 
ly a twelfth part of the whole length. The tail inust have 
been very strong, a:nd its width at its extremity must 
have rendered it a most powerful oar, and have enabled 



possessing characters partly of the crocodile, partly of the species of 
the class of fishes. It was found in a blue- coloured clayey limestone, 
named Lias, on the estate of Henry Host Henley, Esq., between Lyme 
and Charmoutb, in Dorsetshire, and is now in the museum of Mr 
Bullock of London. 



y' 
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the animal to have opposed the moat agitated wateri. 
From thi0 eircatostonce, and irom the other remains 
which accompany those of this animal^ Ciifier is of opii* 
ftkm Aai it must hate been an inhiU>itaQt of the ocean* 
We hare here then an instance of an anifnal far surpass* 
ing in its size any of the animals of those genera tm 
which it approaches the nearest in its generid charaalers ; 
at the same time, that, from its accompai^yihg Ofgaotc 
mdaini, we find xetaon to believe it to have been aa in* 
habitknt of the ocxan, whilst none of the existing liaatd 
tribe are known to lire in salt wat^« However remark^* 
able these circumstances are, still they are not ihore won^ 
derfttl than those we contemplate in many oCthe nume* 
rons discoTeries in the natural history of the ancient 
world. We hare already seen a lapir of the siae of an 
elephant; the megalonix, an animal of the sloth tribe^ 
as large as a rhinoceros; atad here We halve ai monitor 
possessing the iniagnitude of a crocodile. 

Salamandra. Salamander. 

In the valley of Altmiihl, near Aichsted and Pappefr* 
heim, and also at Aeningen, there is a formation of 
calcareotts slate rich in petrifactions. One of the most re« 
markable of these is that described by Scheuchzer, un^ 
der the name '' Homme Fossile/' and which some natu- 
ralists^ as Gesner, maintained to be the siluris glanis of 
Linnsetrsj but which is^ in reality, nothing more than an 
unknown, and probably extinct species of salamander or 
proteus. It was found imbedded in the limestone of 
Aeningen. 
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Bifo. Toad. 
Fossil remaini of an animal of this tribe occur in the 
sikty limestone of Aeningen* Dr Karg^ who has pub- 
fished a long descripiion of the Aeningen quarries, is of 
opinion^ that this petrifaction is that of acominon toad ; 
whereas Cuvier is inclined to refer it to some species 
nearly allied to the bufb calamita* 

Fossil Sa&rtis of Cuvier. 

Only one specimen of this remarkable fossil animal has 
hitherto been found, and is now, I believe, in the cabi- 
net of the King of Bavaria. It was formerly in the pos- 
session of CoUini, and, according to the German journa- 
lists^ was long concealed^ to be out of t(ie reach of the 
French, who, it is alleged, wished to secure for their 
own Museum so valuable an object of natural history. 
This is denied by.M. Cuvier, who, in a letter to me 
on this subject, declares, that after the time of the Di- 
rectory no plundering was authorised ; on the contrary, 
that the French government rather bestowed donations 
than committed robberies. 

In regard to this remarkable specimen, it may be re-* 
marked, that some naturalists have taken it for it a bird, 
others for a bat, but Cuvier is of opinion that it belongs 
to the class amphibia. Its true nature is still unascer- 
tained, although it appears more nearly allied to the class 
mammalia than to any of the others in the system. 

T 
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CLASS—PISCES. 

Cuvier has not devoited moch of his attention to the 
natural history. of foMil fishes. He otily mentions io.a 
▼ery^ general way^ in his great work^ the few genera m^ 
with in the gypsum quarries.around Paris* Fiye species 
are mentioned. The first described belongs to a new ge- 
nus allied to that named ama, and is conjectured to be 
a fresh-water species. The second is nearly allied to 
two fresh-water genera^ viz. ihemormyrus of La Ciepidcj 
natives of the river Nile^ and the paciUa of Blocb^ na- 
tives of the fresh waters of Carolina. The third'appears 
to be a species of sparus, different from any of the pre- 
seiil species. The fourth and fifth are vety dubious. 

Osseous Conglomerate, or Breccia* 
Cuvier gives a very interesting account of the osseous 
conglomeratCj or breccia^ which occurs in the rock of 
'Gibraltar^ and in other limestone rocks and hills upon the 
coasts of the Mediterranean. 

This breccia occurs in a grey«coloured compact dis- 
stinctly stratified floetz limestone^ which abounds in the 
islands and on the coasts of the Mediterranean. It is not 
intermixed with the limestone^ nor does it alternate with 
It in beds^ but occurs filling up fissures^ or in caves si- 
tuated in it. It is composed of angular fragments of the 
limestone^ of bones, usually of ruminating anim^ls^ ge- 
nerally broken, and never in skeletons, and land shells. 
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cemented' together by a reddish-brown coloured ocbiy 
calcareous basis. The base is sometimes vesicular^ and 
the vesicles are more or less completely filled with calca- 
reous spar; and the spar sometimes traverses the con- 
glomerate in the form of veins^ oT is more or less inter- 
mixed- with it. Cuvierdescribes the osseous breccia of 
different tracts* of country in the following order : — 

1 . GibraUan-^The mineralogical nature of this famous 
rock is well known^ from the excellent description of it 
by our countryman Colonel Imrie. It is principally com- 
posed of limestone^ and is frequently traversed by fis- 
suxeifr or )^<Mlpwed intopaves> in which the osseous brec- 
cia is contained* Cuvi^r found in it the bones of a ru- 
minating animal allied to the antelope^ and of a smaller 
animal of the order glires^ which he conjectures may be- 
long to the genus lagomys. AU the shells contained in 
the breccia are fresh-water or land species. 

2. Ce^e.— The breccia in this tract, like that of Gib- 
raltar^ occurs in limestone. In it Cuvier found bones of 
an animal not unlike the common rabbit; others of a 
species one-third less than the common rabbit; also 
bones of a species df mus, nearly allied to the field-mouse 
(mus arvalis, Lin.) ; of a bird of the order passeres ; nu- 
merous vertebrae of a serpent somewhat resembling the 
coluber natrix ; lastly, bones of a ruminating animal, pro- 
bably of the same species as that found in the breccia, of 
Gibraltar. Shells also occur. Three kinds are mention- 
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td, Tiz. two hthces, and one pupa^ and all of them land- 
sbells. 

9. Nice and jf ulties— The Ihnestone rocks of Nice con-- 
tain this osseous breccia. Ciivier found in it bones of 
the horse^ and of two species of ruminating animals* AH 
the shells it contains are land species. The limestone 
rocks of Antibes^ near Nice^ also contain osseous breccia, 
hi in^htch Cuvier found remains of ruminating animals, 
apparently the same as those of Nice. 

4. Corsica. — ^The limestone rocks containing the osse* 
ous breccia occur near Bastia^ and agree in all their cha- 
racters with that of Gibraltar. The osseous remains are 
principally of smaller quadrupeds^ but they do not^ like 
those of Cette, belong to species now living in the sur- 
rounding country; for Curier discovered there the head 
of an animal nearly resembling the lagomifs alpimtSj a 
species which inhabits the wildest and most mountainous 
regions of Siberia^ immediately under the snow line. He 
also found enormous quantities of the bones of a species 
of gnawer^ somewhat resembling the mus terrestris of 
Linnaeus^ and of another very nearly allied to the water* 
rat. 

5. Datmatia. — The breccia is found throughout a great 
extent of limestone country. It agrees perfectly in its 
characters with that of Gibraltar. All the bones it con- 
tains^ as far as Cuvier bad an opportunity of examining, 

10 
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appear to be of the same size as those of the faIloW'*deer» 
and perhaps belong to the animal whose remains are 
foond at Gibraltar. The remains of the horse have also 
been found in the breccia of this district; for the late 
John Hunter found the os hyoides of that animal in some 
masses of conglomerate from Dahnatia* 

6. Island of Cer%a.— The only descriptions we have of 
this breccia^ are those of Spallanzani and Fortis^ from 
which it appears that it possesses the same characters as 
that of Gibraltar^ &c, Spallanzani was of opinion that 
the bones belonged to the human species* Many years 
ago, Blumenbach refuted this opinion, and Cuvier shews 
that all of them belong to ruminating animals. 

7* Concud, near Terud in ^rragqn.— Bowles, in his 
Natural History of Spain, describes limestone rocks, con- 
taining an osseous breccia^ as occurring at Concud. Cu- 
vier is of opinion that it belongs to the same formation 
as that of Gibraltar. It contains bones of the ox, ass, of 
a small kind of sheep, and many terrestrial and fresh-wa- 
ter shells* 

8. Omous Jncrmtation$ in the Vicentinc and Veronese.^ 
The natural history of these incrustations, or conglome- 
rates, is still very imperfect. Cuvier found in them bones 
of the stag and ox. 

Cuvier Bnisbes his description of this osseous conglo- 
merate, or breccia, with the following observations : 
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1. The osseous breccias have not been formed by 
either a tranquil sea^ or by a sudden irrnption of the sea.' 

2. They are even posterior to the last resting of the sei^ 
on our continent^ since no -traces are found in them of 
any sea-shells, and they are. not covered by othet beds. 

3. The bones.and the fragments of rock which they con- 
tain, fell into the rents of the rocks successively, and as 
they fell, became united together by the accumulation 
of the sparry matter. 4. Almost all the fragments con* 
tained in the fissures are portions of the bounding rock. 
5. All the w<&ll-ascertained bones belong to herbivorous 
animals. 6. The greater number belong to known ani-^ 
mals, and to species that at present live in the neigh- 
bouring country. 7. The formation of these breccias, 
therefore, appears to be modern, in comparison of the 
floetz rocks, and the alluvial strata, that contain remains 
of unknown land animals. 6. It is nevertheless still an-^ 
cient, with respect to us, since nothing shews that such 
brecciae are formed at the present day ; and some of 
them, as those of Corsica, contain also the remains of 
unknown animals. 9* The most essential character of 
this phenomenon consists more in the facility with which 
certain rocks have been split, than the matters contained 
in the fissures. 10. This phenomenon is very different 
from that exhibited by the caverns in Germany, which 
contain the bones of carnivorous animals only, spread 
over the bottom, in an earthy tuff, partly of an animal 
and partly of a mineral nature ; although the rocks in 
which these caverns are situated do not appear to be 
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very different from those which contain the osseous 
brecci». 

Note K (b.) § «8. p. 103. 
Mineralogical Description of the Countrif around Pari». 
As the very short account of the mineralogy of the 
country around Paris^ in Note K (a), may not prove sa- 
tisfactory to those who wish a more particular detail^ we 
here insert a description^ which^ with assistance of the 
plate, (Plate IV.) will, we trust, enable the reader to form 
a distinct conception of all the important features of that 
remarkable district.* 

The country in the environs of Paris is entirely com- 
posed of newer floetz rocks, of which the oldest, or low- 
est, is common chalk ; the uppermost, or newest, allu- 
vial. Interposed between these are nine different for- 
mations, principally of limestone, sandstone, and gyp- 
sum. The whole series of formations, according to Cu- 
vierand Brongniart, appear to be arranged in the follow 
ing order, from below upwards, 

1. The chalk formation, with flint. 
2; Plastic clay, with sand (Argi/ep/ostijue.) 
3. Coarse marine limestone {calcairc grossier), with its 
marine sandstone (gres marine infcrieur.) 



* The description is drawn up in conformity with the observations 
of Cuvier and'Brongniart, in their valuable work, entitled *• Essai sur 
la Geographie Mineralogique des Environs de Paris." 4to. 1811, 
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4* Siliceous limestone (cakaire nlideux.) 

5. Gypsum and marl^ containing bones of anunab 
(mames dugypse d'osumcnts.) 

6. Marine marl^ abounding in bivalve shells; and the 
upper layers^ abounding in oyster shells* 

7. Sandstone and sand> without shells* 

8. Upper marine sandstone (grei iTkirin^ iuperitur*) 

9. Millstone^ or buhrstone^ without shells {meuUere 
sans coquiUes,) 

10. Flint and siliceous limestone or the upper or se« 
cond fresh-water formation, millstone^ flint, and lime* 
stone {terrein d^eau douce superteur^ meuliire, silex, ei cal» 
caire.) 

11. Older and newer alluvial deposites {Lhmm d^atter" 
rmemenU) 

First Foimatiov* 
Marine Origin. 
Chalk. 
This chalk agrees, in external characters, with that 
found in other countries. It occurs in indistinct hori- 
zontal strata, in which we observe either interrupted 
layers or tuberose-shaped masses of flint, which pass in- 
to the chalk at their line of junction, or kidneys of hard 
chalk, having the same shape and position with the flint. 
This formation is well characterised by the petrifactions 
it contains, which diflernot only in the species, but some- 
times also in the genus, from those that occur in the 
coarse limestone. Two species of belemnite occur in the 
chalk, and these appear to be difierent from those found 
in the limestone, and are considered to characterise it* 
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The chalk forms the bottom of. the basin or gulph, in 
which are deposited the different formations that occur 
around Paris. Its surface must have presented numerous 
inequalities before the present strata were deposited over 
it^ because we observe promontories and islands of chalk 
rising through the newer formations. 

SeCONP FORMATIOK. 

Frah-water Origin.^ 

Plastic Clay. 
All around Paris^ we find the chalk covered with a de- 
posiie of plastic claj^ which is dug and used in the ma* 
nufacture of different kinds of pottery. This clay varies 
in colour^ being white, grey, yellow, red, and blacky 
sometimes contains a layer of sand, very rarely (only 
the purer varieties) organic remains^ viz. cytherea, tur- 
ritellse, bituminous wood, and in some places fragments 
of chalk have been observed in it. It is neither inter- 
mixed with the chalk at its line of junction with it, nor 
is it more calcareous where in contact with that mineral^ 
than at a distance from it; hence Cuvier conjectures, 
that it has been deposited after the chalk, and is there<- 
fore a separate formation. 



* I designate the fonoaXxonsfreikwater and marine^ according to the 
idea of Cuvier and Brongniart; although I do not a^ree with these 
philosophers in their opinion of the alternate play of salt and fresh 
water. 
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Thibd Fobmation. 
Marine Origin, 

Coaru Marine Limestone, with iti Marine Sandstone. 

This formatioD presents much greater variety than the 
ebalk* Several different strata^ or series of strata^ such 
as limestone^ clay-marl^ limestone-marlj slate-clay^ occur 
in it. These are arranged in a determinate order, and 
the strata of limestone are well characterised by their 
geognostic characters and. .by the petrifactions they 
contain ; the same system of strata always possessing the 
same general characters and species of petrifactions^ 

First Si^stem of Strata^ 
The lowest series of strata, or first system of strata, 
of the coarse limestone formation, is very sandy, and 
sometimes contains a substance resembling green earth; 
it is still better characterised by containing a great ybt 
riety of well preserved shells, many of which still retain 
the pearly lustre, and differ more from the present exist- 
ing species, than those in the upper strata of this forma- 
tion. It is particularly characterised by the nummu- 
lites it contains. 

The following are the petrifactions enumerated by Cu- 
vier and Brongniart, as occurring in it. 

Nummulites IsBvigata T -,, , r i • 

. I These are always found m 

scabra r 

,. I the lowest part of the bed. 
numismalis J '^ 

Madrepora— At least three species. 

9 



MARINS LIMESTONE FORMATION. 299 

Astraea^-Tbree species at least. 
Carophyllia — ^Three simple^ and one branched species* 
Fungites. 

Cerithum giganteuni* 
Lucina lamellosa* 
Cardiam poralosum. 
Voluta citbara. 
Crassatella lamellosa* 
Turritella multisuleata. 
Ostrea flabellula. 
Cymbula. 

Second System ofStraJta. 
Tbe limestone of tbese strata is of a greyish yellow co- 
lour^ is in part oolitic^ or composed of small roundish 
grains^ and contains remarkable cotemporaneous cavi* 
ties, that traverse the strata^ and' which are filled with 
loam^ sand^ and flint. It is still very rich in shells ; 
nearly all the bivalves found by M. Defrance atGrignon 
belong to it. It also contains a few impressions of 
leaves and stems of vegetables^ and tingle fresh-mater 
sheik. The most characteristic petrifactions of this sys- 
tem of strata are the following. 

Cardita avicularia. 
Orbitolites plana. 
Turritella imbricata. 
Terebellum convolutum. 
Calyptraea trochiformis. 
Pectunculus pulvinatus. 
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Citheraea nitidula. 
elegans. 

Miliolites-^It is Tery abundant 

Ceritbium— -Probably several species; bat neither the 
lapidum and petricolum^ nor cinctam and 
plicatum^ which latter belong to the second 
marine formation which covers the gypsum. 

Of these petrifactions^ the most characteristic is the 
cerites* 

Third St/stem of Strata.^ 
The third system of strata is already less abundant in 
petrifactions, and contains fewer species than the two 
preceding. The following have been observed. 

Miliolites — Very rare, 

Cardium Lima^ et obliquum. 

Xiucina saxorum* 

Ampullaria spirata. 

Ceritbium tuberculatum. \ 

. « .1 # Almost all the other species, 

Japidum. r with exception of the gi- 

petricolum. J ® 
Corbula anatina i 

striata. 
Also impressions of the leaves of a fucus. 

« This is the limestone used for building at Paris. 
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The strata of the second and third systems sometimes 
contain beds of sandstone^ or masses of bornstone filled 
with marine shells. In some cases the sandstone takes 
the place of the limestone. Land skelb and fres/fwater 
shells (Limnma et Cyclostome) have also been observed in 
this sandstone. The sandstone and the bornstone^ con- 
taining marine shells^ rest either immediately on the ma- 
rine limestone^ or are contained in it. The following 
)ist contains the names of those species of petrifactions 
which occur most frequently in the sandstone. 

Calyptrsa trochiformis i 
Oliva laumontiana. 
Ancilla canalifera. 
Voluta harpula. 
Fusis bulbiformis. 
Cerithium serratnm. 

tuberculosum. 

coronatum. ' 

lapidnm. 

mutabile. 
AmpuDaria acuta^ or apirati. 

patala. 
Nucnia deltoidea. 
Cardium lima. 
Venericardia imbricata. 
Cytherea nitidula* 
elegans. 
tellinaria. 
Venus callosa ? 
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Lucina circinaria. 

saxorana* 
Two species of oyster stiil undetermined; \ht ooe ap- 
pears alli^ to ostrea deUaidea, the other to oUrea €ymh 

Fourth SyUem of Strata. 
This set of strata consists of bard calcareous' marlj soft 
calcareous marl^ clayey marl^ aud calcareous saud^ which 
is sotnetin^s agglutiuatedj and contains horizontal layers 
of hornstoDe> crystals of quartz^ and rhomboidal crystals 
of calcareous spar, and small cuUcalcrystals of fluor spar. 
Petrifactions occur very rarely. 

Fourth Formation. ' 

Siliceous Limestone withotd Shells^ 
This formation occurs alongside the coarse marine 
limestone, on the same level with it^ and in 90 instance 
either above or below it. It rests immediately on the 
plastic clay. It consists of strata, not only of a white 
limestone, but also of a grey, compact, or fine granular 
limestone, which is penetrated in all directions with sili- 
ca ; and its numerous cavities are lined with siliieeous 
stalactites, or quartz crystals. It is destitute of petrifac-^ 
tions. A speciesof millstone sometimes occurs in it, which 
appears to be the siliceous limestone deprived of its cal-' 
careous ingredient by some agent unknown to us. This 
rock is scarcely entitled to the rank of a distinct forma- 
tion : it appears to be one of the members of the pre- 
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ceding series without petrifactions. It may be remarked 
that it is not uDcommpn to observe id .the same forma* 
.tions beds with and without petrifactions. 

Fifth and Sixth Formations. 

Fre$h Water and Marine Origin. 

Gypsum Formation, and the Marine Marl Formation. 

This formation is not entirely of gypsum, but contains 
ako beds of clay marl and calcareous marl. These are ar- 
I'angedina determinate order when they all occur together, 
which, however, is not always, the case. They lie over the 
coarse marine limestone ; and the gypslim, which is the 
principal: mass of the formation^ does not occur in wide 
extended plateansyltke the limestone, but in single conical 
or longishjnasses^ which. are sometimes of considerable 
ej^ient^ but always sharply bounded. Montmartre presents 
the best example of the whole members of the formation, 
and there. three beds.of gypsum are to be observed sii^- 
perimposed on each other. 

The^rrf bed consists of alternate layers of gypsum, 
solid calcareous marl, and of, thin slaty argillaceous 
marl or adhesive 3late» The layers of gypsum are 
thin; and full of selenite crystals; and in the day 
marl or adhesive slatcy occurs imbedded menilite. 
Marine shells occur in several of the layers of the marl, 
and it is remarked that wherever the gypsum rests imme- 
diately on the sand of the marine sandstone containing 
shells, it contains sea shells. The former bottom of the 
sea, however, appears to have, been frequently covered 
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with a bed of white marl^ on which the lower beds of 
gypsum rest^ and tbis bed is filled with fresh-water Bbells. 
The second &e(2 resembles the first, and only differs from 
it in being thicker^ and containing fewer beds of marL 
Theonly petrifactions it contains are those of fishes; bnt it 
incloses masses of celestine, or snlphatof strontian. The 
third, or upper bed, is by far the greatest^ being in several 
places more than sixty feet thick. It contains few beds of 
marl ; and in some places^ as at Montmorency^ it lies almost 
immediately under the soil. The lower strata of this up» 
per gypsum contain flint, which appears to be intermix- 
ed with it, and to pass into it by imperceptible grada- 
tions — facts which shew their cotemporaneous forma« 
tion. The middle strata of this bed split naturally into 
large prismatic concretions, with many sides. The up« 
permost strata^ of which five generally occur, and ex- 
tend to a great distance, are thinner than the others, 
and are intermixed with marl^ and also alternate with 
beds of it. 

Numerous quarries are sittlated in this upper gypsum^ 
and which daily afford skeletons, or single bones of un- 
known birds and quadrupeds. To the north of Paris 
tliese are found in gypsum itself, where they are hard, 
and simply invested with marl ; and to the south of Paris 
similar remains, but in a friable state, are met with in 
the mari which separates the beds of gypsum. Bones of 
tortoises, and skeletons of fish, are found in the same 
bed, and more rarely fresh-water shells of the genus cy- 
clostoma. This latter fact,Cuyier remarks, shews theplau* 
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. . » . . 

sibility of the opinion of Lamanon^ and other nataralists^ 
whomaiqtain^ that tbegypsums of Montmavtre^ and othe^ 
bills in the basin of Paris^ have been deposited from fresh- 
water lakefs. The occurrence of skeletons of quadrupeds 
particular! V characterises the upper bed of gypsum^ because 
remains of the same nature have not hitherto been dis* 
covered in the middle or lower beds of gypsum. . 

' Beds of calcareous and clayey marl rest immediately 
over the gypsum. Woodstone^ or petrified woodof a 
kind of palm tree, occurs in a *white friable chalky marl; 
and in quarries which are worked in it^ remains of fishes 
and of shells, of the genera lymnsBiis, andplanorbis, are 
met with. The two latter do not differ very mudi fiom 
those found in the marshes in France,'-t« fact which seems, 
in the opinion of Cuvier, to shew, that this marl, as well 
as the subjacent gypsum y have been deposited from fresh 
water. In the numerous and thick beds of clayey and 
calcareous marl which rest over this white friable chalky 
marl, petrifslctions are so rare^ that we cannot form ady 
satisfactory opinion as to their formation. 

Over the beds of clayey and calcareous marl there rests 
a bed of yellowish slaty marl, three feet three inchfes 
thick. Kidneys of earthy celestine occur in the lower 
part of it; somewhat higher up we meet with a bed of 
small bivalve shells; which are referred to the genus 
Citherea, and between the uppermost layers of the 
marl other species of citherea, with cerites spirobites, 
and bones of fish, occur. This bed is not only remark- 

U 
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able on account of its great extent, (it has been traced 
ten leagues in one direction^ and four leagues in another, 
and tiiroughoat its whole extent of the same thickness), 
but also because it is considered as marking the upper 
boundary of the first fresh-water formation, and the be^ 
ginning of a new marine formaiidn. All jthe shells that 
occur in the marl above this bed belong to the ocean. 

A great bed of greenish chyej marl, without petrifdc- 
tions^ rests immediately over the yellowish m^rl, and con^ 
tains kidneys of clayey calcareous marl, and also of ce-» 
lestine. Immediately over these fbllows a bed of yellow 
c1ay*m9rl> which abounds in fragments of marine bivalve, 
shells* cerites, trochites, mactrites, cardites, venites^ 8cc, 
and fragments of the tail of two species of ray have also 
been found in ii. 

The beds of marl which rest over these contain princi- 
pally bivalve marine shells ; and in the uppermost bed 
of calcareous marl, immediately under the clayey sand|, 
there occur two distinct beds <^ oyiten, of which the un« 
djermost contains large and thick oysters, and the upper, 
which is sometimes separated from the under by a thin 
bed of white marl, without shells, numerous, small, thin,, 
and brown oyster shells. This latter bed of oysters is 
very thick, is divided into many layers, and is scarcely 
ever wanting in tlie hills of gypsum. 

These oystei*s appear to have lived on the spot where 
we at present find them, because they are arranged as 



i»t €nd them m oynt^r batiks in tbe ocetm ; and the 
greater number of them are wbole^ and with both valyes* 
Lastly^ M. Defrance found, near Roquencourt, at the 
height of the formation of the marine gypseous marl, 
rounded fragments of marly shell limestone, pierced with 
pholades, and with oyster shells attached to them. The 
formations sometiibes terminate with a bed of clayey 
sand, in which no petrifactions •cCur. 

The whole of the beds, from the layer immediately 
over the marine limestone^ to that containing the oysters, 
constitute tiie gypsum formatioti* Cuvier considers them 
as constituting two formations, viz* the gypsum and ma* 
rine marl forniatioBs. It is, however, evident that all the 
beds belong to one fcHrmation, because they exhibit all 
those relations which occdr in sets of strata, considered 
as belonging to the same formatioli. 

In thq following Table are enumerated the petrifac<> 
lions that belong to the gypsiraii and to the marine for^ 
ination which rests on it. 
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.PettyucHmof the Gsfpnmahd tluiMmf^ JOarlmtif^ 

upon it* 

T^bsii-Watb^ Formation. 

f Palaeotherium magnum* 
mediuin. 
orassum. 
CfirtuiQ. 
minus* 
Anoplotherium commune 



Fossil quadrupeds 
in gypsum • 



Birds 



secundarium. 

medium* 

minus. 

minimum. 
A pachidermalous ^nim^l, allied tp 

the hog. 
Canis Parisiensis. 
Didelphis Parisiensis. 
Viverra Pfipsieasis. 
Three or fqur specigs. 
Trionix Parisiensis, and auother 



^inoui^ xa 
' \ tortoise. 
'^ Aspeciesol 

V. to be a c 



L species of saurius, which appears 
, crocodile. 



Reptiles . 

Fishesi . ..... Three or four species, 

Molluscous animals Cyclostoma mumia. 

r Palms. 

J Fragments of fishes. 
Upper white marl "iLimneus. 
vPlanorbes. 



Marine Formation. 

!\The shells of these 
Cytheree bombfee. I petrifactions are 
Spirobes. I generally in a 

Bones of fishes. \ powdery state, or 

Cerithium plicatum. / we have only their 
Cytheifee planes. I mould or impress 

Bones of fish. 1 sion. 
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Green marl. N& fish # 



Yellow Krtafl, 
mixed With 
brown slaty 
inarl. 



Calcareous 
marl, con- 
taining large 
oysters. 



Parts of the ray^ 
Atnpullaria paiuU i 
Ceritbium plicatum. 
cioctum* 
Cytbcrea el^gan?.. 

setnisulata. 
Cai'dfum obtiquam. 
Nacula margai^itacea. 



Ostrea hippoptiff. 

.pseudochama. 
longirostris, 
canalis^ 



Calcarepus 
marl, con- 
tainingsmiall 
oysters. 



Ostreacoc^hlearia. 

cyathula. 

spatulata. 

linguflitula/ 
Ballanites^ 
Shells of crabs. 



Almost all these 
shells lire broken, 
and difficult to as- 
certain. The two 
species of .cerises 
of the marine for- 
mation, which Co- 
vers the gypsum, 
do not appear ,to 
occur any where 
else. . ' 

The two beds of oy- 
sters are often se- 
parated from each 
other by marl with-* 
out shells; and al- 
though we cannot 
say with any cer- 
tainty whether or 
not the particular 
species here enu- 
meratekl are shells 
that belpog mwe 
to the one . bed 
than t6 the other; 
yet it cabnol ^be 
doubted^ that the 
oysterspf this marl 
do not occur in 
the coarse iimt- 
stone, and that 
they are more 
nearly fiilKed to the 
species at RTwnt 
living in our seas^ 
than tothpSQiound 
in the limestone. 
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Seventh FoBifAtioir. 

OfSanittonc and Smd wiihaui SheUi. 

Tbe sandatooe with shells is one of the latest fonna-' 
tJODS. It always rests^vi those already described, and in 
general is only corered with the millstone without sbeibj 
and the upper fresh-wafcer formation.* Its strata are 
often of considerable thiekness, are intermixed with beds 
of sand of the same nature, and both are often so fine 
that they are used in mannfactories. 

Eighth Fobmatiox. 

4 

Marine Origin. 

Upper Marine SandUone and Sand, 

This sandstone, or last marine formatioa, rests on the 
gypsumy marine marl, and even upon the sandstone and 
sand without shelly. It varies in colour, compactness;^ 
and even in composition. Sometimes it is a pure sand- 
atone, but friable, and of a red colour, as at Montmar« 
tre i sometimes it is a red- coloured clayey sandstone, as 
at Romainville; sometimes it m a greyish sandstone, 
as at Levignan ; lastly, its place is occasionally occupied 
with a thin bed d! calcareous sand filled with shells, 
which covers the great masses of grey, hard sandstone^ 
and without shells^ at Nanteiulle-Handoaib* 



* It appears, as we shall afterwards shew, that it is in some places 
covered bj a fornuition of maiiBe sandstone or limestone. 



UPJBEa MAEIM£ 8ANliaT0V£ FORMATION. 3 1 1 

This sandstone contains marine shells^ which are some- 
times different from those foond in the sandstone of the 
lower marine formation^ and approach more to the spe- 
cies met with intbe calcareous marl, which surmounts^ 
the gypsam^ as will appear from the following enumera- 
tion. 

Shelb found m the Upper iforine Sandtione, 
Oliva mitriola. 
Fusaus i allied to long^vu^* 
Cerilbium crittatum. 
lamellosum. 
miitabUe I 
Sobriiinl i Jbam, PU viii. fig. 7«* 
Melania costellata i 
Melania ? 

Pectunculus pulyidatus. 
Crasaatella compressa. 
Donaxretuia? 
Citherea nitidula. 

Isvigata. 

el^;ansf 
Corbula nigosa* 
Ostrea flabeUala. 

This formationj and the one preceding it^ although 
arranged by Cuvier and Brongniart as distinct forma- 
tioBSi are evidently members of one and thje same forma- 
tion. 
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NlilTH FOBM AXIOM, ' 

MiUUonc without Shdb.. , 

This formation codmbU of iioiiHibot clayey 9WbA, greens 
ish, reddish^ and whitish clay mar]^ and mlbioue ; ao.dal*' 
though separated by Cuvier from the flint and siliceous 
Jimestoneformation^ afipears to be a member of that series. 
This millstone is a quartZj containing a multitude of irrer 
gular cavities which are traversed by siliceous fibres, dis-i 
posed somewhat like the reticular texture in bones. These 
cavities are sometimes lined or filled with red ochre^ clay 
marl^ or clayey sand^ and they have no communication 
with each other. Most of the millstones found around 
Paris have a red or yellowish tint^ but the rarer and most 
esteemed varieties have a bluish shade of colour^ Thc^ 
bluish variety is the most highly pri^ied, because it af» 
fords the whitest coloured flour ; and a millstone of this 
kind, six feet and a half in diameter^ sells at 11200 francs. 
We never observe in its cavities any siliceous stalactites/ 
or crystallised quartz ; aiKl this character enables us to 
distinguish, in hand specimens, this millstone from that 
found in the siliceous limestone* It is sometimes compact. 
It has been analysed by Heeht in the Journal des Mines^ 
No. xxii. p. 333) and appears to be almost entirely com- 
posed' of silicea. Another geognostic character of the 
millstone, properly so called, is the absence of all fossif 
animal and vegetable productions, whether of fresh or salt 
water origin. 



■■■i 
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. It often rests on a bed of clay iiiftrl> vthich appears to 
belong to the gypsum formation ; in; some places it is 
separated from it by a bed varying Jo thickness^ of sand* 
atone or sand without shells. . It is sometimes imi^e-* 
diately covered with vegetable earthy but in other in- 
stances it has resting on it the upper fr^sh-water formar 
tion^ or the alluvial formation.* 

Tenth Formation. 

* Fr^sh'Wattr Origin. 

The Flint and Siliceous Idmestone Formation* 
We have already described a formation which, accor* 



. . • The moBt extensive mass of this millstooe occurs in the plateaa 
i/rhich extends from La Ferte sous Jouarre (on the Marne, 16 leagues 
cast from Paris) nearly to Montmirail ; aqd here, near the first town, it 
ftas been quarried upwards of four hundred years for the excellent mill- 
stones it afibrds* The lower part of the plateau is marine limestone; 
the upper part, on the edges, an(^ toward the Mame, of marl and gyp- 
sum ; but in the middle, of an iron-shot and clayey sand, which forms 
a bed upwards of 60 feet thick. The millstone occurs in this great bed of 
sand, extends nearly throughout the whole plateau, ami vari^ in thick- 
ness from three to five fathoms ; but millstones cannot be made of every 
portion of the mass ; hence we must not expect to find it throughout the 
whole bed. A bed of rolled masses of millstone, about a foot and half 
thick, lies over it; over this a thin bed of iron-shot sand, containing 
smaller pieces of tniljstone, and above this bed is one of sand, from 12 to 
If yards thick. If the stone i-ings wheh struck with a hammer, it will 
answer for large millstones. The bed never affords more than three 
millstones in the direction of its thickness. It frequently happens, that 
the Assures allow the workmen to' extract the masses in a perpendicu- 
lar diredtion, and these are the best Millstones are formed by joining 
many of these parallelppipedal pieces together, and confining the whole, 
vvith an iron hoop. These pieces are exported from France, to Eng- 
land and America. 
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ding to Caviery hai been deposited ftom beA water^ be- 
cause the fossil animals it contains are analogous to those 
we find in our fresh-water lakes. This formation^ which 
consists of gytwnm and marl^ is septirated from slnothet 
and more superficial fre^-water formation^ of which we 
are now to give an acconntj by the upper marine sand« 
stone already described. 

The second fresh*water formation, in the vicinity 
of Paris, consists of two sorts of stone, flint and siliceous 
limestone. These substances sometimes occur indepen- 
dent of each other ; in other instances they are intimately 
mixed together. The nearly pare limestone is the most 
comnioQ ; the next in frequency is a mixture of flint and 
limestone ; but large masses of pure flint are the rarest. 
The flint is sometimes nearly pure ; sometimes approach- 
es to pitchstone or to jasper and quartz ) and, lastly, it 
has a corroded shape when it has all the characters of true 
millstonC) but which is in general more compact than the 
millstone without shells. The limestone of this formation 
is white or yellowish grey ; sometimes nearly friable, like 
marl or chalk ; sometimes compact and solid^ with a fine 
grain and conchcndal fracture: the conchoidal varieties 
are rather hard, but easily broken into sharp-edged frag- 
ments, somewhat like flint. These characters apply only 
to the limestone near Paris; for, at a considerabledistance, 
thelimestone occurs very compact^ of agreyish-brown co- 
lour^ and which readily cuts and polishes. The limestone 
of Mont-Abusar, near Orleans, which contains bones of 
the Palaeotherium, belongs to this formation. Even the 
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hardest Yariettes of tfait limeskMc, after exp«Miire to the 
air for a time^ soften ; and hence it is iiaed as a marl 
for manuring the groond. All the yarieties, both hard 
and soft> are traversed by empty vermicular cavttiea, 
whose walls are sometimes of a pale green eolour. Where 
the silictoas minerals and the limeyioiie are intermixed^ 
the latter is always corroded, full of cavities, and its irre- 
gular cells are filled with calcareoos marl. The esieotial 
character of this formation is, that it contains fresh-water 
and land shells, nearly all of which belong to genera that 
now. live in our mordsses^ but no marine shells ; at least 
in Sttch places as are distant from the subjacent marine 
foffmatMMu The fioUowing is a Ust of those $Msil organic 
remai&a that bdong particnburly to the opper fresh«wa- 
ter formation. 

Cyvlostoma elegalis antiqaqm. 
Potamides Lamarkii. 
Planorbis rotundatus. 
cornu, 
prevostinus. 
Limnens corneas. 

fahutom. 

veotricosQs. 

iaflatns, 
Bulimus pygi^ieus. 

terebra. 
Pupa Defrancii. 
Helix Lamani. 

Desmareslina. 
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DicotyledoDous wood^ petrified with silica. 

Stems of arundo or tipha* 

Articulated sterns^ resembling the thorn. 

Penicnlated ovoidal grains; 

CanaJiculated cylindrical grains. 

OHveosbaped bodies, with an irregular streaked surface. 

The potamides, helicitesy aiid liinneiis cornens; are 
the fetriiactions that tnost frequently characterise this 
second fresh-water formation^ and the cyclostoma mumia 
has never been found in it The first or lowest fresh-^ 
water formation^ on the contrary^ has its characteristic 
petrifactions, the cyclostoma mumia^ and Limneus Ion- 
giscatus, andpalladinus^ but it never contains potamides> 
or helicites. It is remarkable that no bivalve shells oc^ 
cur in this formation^ and that it contains numerous 
small roundish groved bodies^ named Gyrogoniles^ which 
appear to be the fruit of a marsh plant of the Chara 
tribe. 

This second fresh-water formation extends for thirty 
leagues to the south of Paris^ and has also been met with 
in the department of Cher^ Alliere, Nievre, Cantal^ 
Puy de Dome, Tarn, Lot, and Garonne, in the south- 
east of France, and more lately the same interest- 
ing formation has been discovered in the Roman states, 
in Tuscany, and in the vicinity of Ulm, M ayence, Silesia, 
in Estremadura, near Burgos, and other places in 
Spain. 
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From the few.observations we have ipade ia the cou^e. 
of our enumeratioa of the formations of Cuvier^ it ap- 
pears that some of bis distinctions are annecessaiy^ and« 
that the whole of the formations may be more satisfac- 
torily arranged in the following manner: 1. Chalk. £• 
Plastic clay* S. Limestone. 4. Gypsum* 5* Sandstone. 
6. Flint and siliceous limestone. The names salt and 
fresh-water formations being hypothetical^ ought to be 
abandoned^ and others expressive of some of the charac^ 
ters of the formation adopted in their stead* 

Elbvemth J^obmation. 

This appears also to be a deposit from fresh water. 
It consists of sand of many''different colours, marl, clay, 
and even of mixtures of the whole thr/^, which is inter- 
mixed, and coloured brown and black with carbonaceous 
matter^ also of rolled masses of diflferent kinds ; and what 
particularly characterises it,, large trunks of trees^ and 
bones of elephants, oxen, deer, and other large mamma- 
lia. Although this formation is. new, in comparison of 
those we have just described, yet it is of high antiquity in 
regard to man, as .its formation extends to a period not 
far remaved from the earliest periods of our history, 
when the earth supported vegetables and animals dif- 
ferent from those that at present live in these or any 
other countries of the globe. The alluvial substances 
around Paris occur in t,wo different situations, viz.^rs^, 
in the present valleys ; and, secondly ^ on the plains. Ifk 
valleys they either cover the bottom, and then tb^y con- 
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mi of saiid> loam, or peat; or tbey form iii them wide 
exteoded plains, wkich lie high sbort the present mtt 
GooraeB, and then they oonsist of grovel and sand. It ia 
difficolt to diatinguith the allimal mad, titiialed at a di»« 
tance from the valleys, from the fresh-twater formations, 
and it even, in som^ places, seems to pass into it It ap* 
pears, however, to be older tiiaa that of the valleys. 

Gbn£EAl Observ^tioks* 
The eleven cKfferent fonnations now described art 
considered by Cuvier and Brongniart to be partly of ma* 
rine, partly of fresfa*water origin, these distinctions de- 
pending on their containing salt or fresh-water petrifac^ 
tions. On this principle the formations are viewed as 
follows : 



Formation. 

1. Chalk. 

2. Phtstio clay, Sec. 

S. Coarse marine limestone. 

4. SiliceoQS limestone without shells. 

5. a. Marl at the bottom of 7 



the gypsum formation, 
6. The layers of marl, gypsum, 'J 

andadhesive slate above the pre- > Marine. 

ceding. J 

c. The great bed of gypsnm. 

6. Marine marl above the great "> 

bed of gypsnm. 5 

7. Sandstone and sand without 

shell. 



Origim.^ 
Marime. , 
Fresh water. 
Marine. 
Not determined. 

Fresh water. 



Fresh water. 

Marine. 

Not determined. 
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8. Marine sfiiidstone and sancL Mariae. 

9. MillftUme without shells. Not determined^ 

10. Flint and siliceooi limestone. Fresh water. 

The marine formations are coqjectared to have beea 
deposited from the waters of the ocean^ but the fresh* 
water rocks from the waters of lakes. This hypothesis 
supposes an alternate^ flux and reflux of the waters of the 
ocean, and an appearance and disappearance of the wa- 
ters of lakes. However amusing such an hypothesis may 
be, we muBt confess that it is not cicmsistent with the 
usual course of nature in the mineral kingdom, and that 
it is also contradicted by the geognosttcal relations of 
the individual formations themselves. In describing a 
formation^ we cannot rest satisfied with the mere enume* 
ration and description of the organic remains it contains ; 
these alone will never enable us to characterise it as an 
unity in the great series of rock foi;pEiations : in ordet to 
determine it with accuracy, we^must state the characters 
of each individual bed, describe the imbedded and veni- 
genous minerals they contain, the relation of the beds 
to each other, in regard to position^ transition, intermix*^ 
tares^ &c., and lastly describe the fossil organic remains 
inclosed in it. But this is not exactly the method follow- 
ed by M. Cuvier and Brongniart ; they seem to consider 
the fossil organic remains as affording characters of supe- 
rior importance to all the others; in short, that from tbeui 
alone the principal at|d sole distinction amongst floetzfor^ 
mations are to be made. Thus the gypsum formation in iti 



S20 MINERALOGY O^ THE SOUTtf OF ENGLAND. 

lowest partj where it rests on the martoe limestone^ con- 
tains fresh-water organic remains, hence it is said to be 
a fresh*water deposite ; the part of the same formation 
immediately above this contains salt-water petrifactions^ 
it is therefore formed from the waters of the ocean ; the 
thick bed of gypsnm in the middle and upper part of the 
formationi from its containing remains of fresh-wiater 
shells andof quadrupeds^ isanotherfresh-waterformation; 
and the uppermost part of the formation, the marine 
marl^ from the nature of its organic remains^ is maintain- 
ed to be a deposite from the ocean. But we have only 
to read Cuvier and Brongniart's description of this set of 
rocks to be convinced^ that all the strata and beds of 
which it is composed^ from th^ low marl resting on the 
limestone to that immediately under the marine sand- 
stone, have those mutual relations and agreements bbser- 
Table in every well characterised formation, thus proving 
that all of them have been formed by the same process 
and from the same fluid. 

But in most of these fresh and salt-water formations 
we find an intermixture of both classes of remains, the 
fresh-water and salt-water, a fact which shews the insuf- 
ficiency of the distinctions attempted to be established. 
To Cuvier and Brongniart we are indebted for much va- 
luable information in their description of the country 
around Paris, but we must protest against the use they 
have made of fossil organic remains in their geognostical 
descriptions and investigations. They have too often 
lost sight of the min^ralogical relations of the rocks, and 
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wish to fix the attenlion of naUiralisU principally on th.^ 
organic remains. Thus* in some degree^ separating wlia( 
must always be conjoined when we wish to describe 
rocks and characterise formations. 

Several of these new floetz formationsi as already men- 
tionedj have been discovered in other parts of Europe ; 
and we may now add^ that lately a series of rocks of 
the same general nature has been observed resting on 
the chalk formation in the south of England. Tbenew- 
er formations in this island were first pointed out, .and 
described by Mr Webster, in a valuable Memoir in the 
second volume of the Transactions of thjC Geological So* 
ciety. That gentleman is opinion^ that two basins of 
chalk, filled with the newer formations, occur in the 
southern parts of England ; one he names the Isle of 
Wight Basiuj the other the Lcmdon Basin. 

l.Iderf Wight I^atm. 
The aoathem side of this basin extends from the high- 
ly inclined chalk at the Culver ^sliBSi, at the east end of 
the Isle of Wight, to White Nose, in Dorsetshire, five 
miles west of Lulworth. The north side of it may be 
traced in that range of hills called the South Downs, ex- 
tending from Beachy Head^ in Sussex, to Dorchester, in 
Dorsetshhre. The strata of which these hills are com- 
posed, dip generally from 16* to 5* to the south ; the in* 
clination varying in different places. The south side of, 
the basin, therefore, must have been extremely steep, 

X 
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while the slope of tlie north side was very gentle. The 
etosing'' of the basin at the west cannot be distinctly trs*^ 
ced ; but the east 'is how entirely open^ the sea passing 
through it. ' 

2. London Basin. 
The south side of the basin is formed by a l<>ng line of 
chalk hills^ including those of Kent, Sony, Hampshire, 
called the North Downs, extending through Basnrgstoek 
to some distance beyond HighclereHrll, ih Berkshire. 
its western extremity is much contracted, ahd seems to 
lie somewhere in the vicinity of Hungerford,. Its north- 
western side is formed by the chalk hills of Wihsbirc, 
Berkshire, Oxfordshire, Buckinghamshire^ and Hertford- 
shire. The most southern part of this boundary has not 
yet been well determined. On the east it is open to the 
sea, the coasts bf Essex, Suffolk, and Norfolk, being sec- 
tions of the strata deposited in it. The dip of the chalk 
of the North Downs, from Dover to Guilford, is from 
l!}" to 10* ; but in the narrow ridge of chalk, called- the 
Hog*s Back, extending from Guilford to Farnbara, the 
dip is very considerable, being about 45". On the <JJpof 
the other sides, no observations have hitherto been made. 
The depth of the chalk below the surface at London 
must be very considerable ; since, though wellshave been 
sunk several hundred feet, it has never been reached ; but 
at a few miles south of the metropolis, the chalk is fre- 
quently come to. 

The formations described by Mr Webster as lying 
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or^t the chalky ttnd m these basins in the south of Eng- 
land^ are the following : 

1. The lowest marine formation over the chalky indn^ 
Hag the plasties clajj and sand^ together with a particular 
clay, named the ZiOhdon Clay. 

d. The lower fresh-water formation, which rests \m* 
mediately <m the preceding formation. 

is. The apper marine formatiob. 
. >i. The ovppttr fresh-water foimation. 

5k Alhmum. 

'.. Cbdlh Ihmuki&nj^The chalk which forms the aides 
.and Inottomof the basins^ occurs distinctly stratified, and 
ihe strata vary in thickness fVom a few inches to several 
-feet^ The whole formation may be considered as com-^ 
•posed of three great strsitified beds, the undermost of 
twhich is named chalk ^narti the second hard chalk, with- 
out flint ; the third or uppermost, soft chalk, with flint. 
The chalk marl varies in colour, being grey, yellowish, 
brown : it is softer than true chalk, and on exposure to 
the weather it rapidly disintegrates. It contains cotem- 
poraneous nodules, and also beds of a more indurated 
marl, named grei^ chalk, from its dark colour. Like all 
argillaceous limestones, it possesses, in a considerable 
degree, the propert}' of setting under water, when cal*- 
cined and made into mortar. It contains the following 
petrifactions, via. ammonites, scaphites, turrellites, tro- 
cbiies, and madreporites. The middle bed, the hard 
chalk, is in general harder than the bed above it, although 
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Mr Wetister remarkg, that it appears from tome obaer* 
▼ations he made in Dorsetshire^ that ,the hardnett does 
aot always mark a particular bed, the flint chalk beia^ 
in some places macb harder than that without flints in 
othenw Jt contains a greater variety .«if petrifactions 
than the chalk marlj as appears from vthe following list 
of the genera observed by Mr Webster* -. Several echini 
of the same families as those met with in the chalk wilfa 
flinty but many of them, particularly thecassides, di£> 
fering much in their forms from those found in that bed. 
Spines of echini ; and particularly those described by 
Brard as-resembling the Belemnites. Patellites. Trochites* 
Sei3[>ulites, several species. Belemnites. Lima ? Fish, too 
much mutilated to ascertain .the genus. Palates, sealeSy 
yertebrse, and teeth of fish. JCancrirf-*-The upper bed, 
the iofi chalk mthflinii, forms the upper partof the format 
tion, and is distinguished from the preceding hy its Sdf^ 
nes8> and always containing flints. It also difien fr6m 
it in the petrifactions it contains, of which the f(^- 
lowing are enumerated by Mr Webster; Asterisk Echini 
of several families. Spines of the foregoing, resembling 
belemnites. Serpulites. Cardium. Spondylus. Ostrcfa, 
several species. Peeten, several species. Chama i Tere- 
bretula, many specks^ ^lcyonia> sponges, and nnmerbhs 
unknown zoophytes. A ramose madrepore. Several 
species of minute encrini, figured by Mr Parkinson* 

1. Lower Marim Formation. 
This formation is separated into two great divisions, 
I. Sand and plastic clay. 9,. London clay. 

8 
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1« Sand and PbuHc GZay.<^Of these two minerals the 
sand is the most extensive and continuoos, and the clay 
occurs fiUif g up basins and hollows in it The clay va« 
ries in colour^ being white^ grey, yellowish-brown, and 
red. The white and grey varieties are potters clay. It 
sometimes contains beds of brown coal, from one foot to 
three feet thick ; and beds of ironstone, and ferruginous 
sand, occur connected with it, and generally lying over 
iU 

2. London &r Bhie C&iy.— The bed which has received 
this name, is found immediately under the gravelly soil 
on which London is situated. Of all the strata over the 
chalk in the south of England, it is of the greatest extent 
and thickness ; and the number, beauty, and variety of 
the petrifactions which it contains, render it the most 
interesting, and the mit>st easily distinguishlible. ' It con- 
sists generally of a blackish clay^ sometimes very tough, 
and occasionally mixed with green earth and sand> or ^ith 
calcareous matter* It contains also numerous flat sphe- 
roidal cotemporaneous nodules of hard* marl, or clayey 
limestone, which lie in regular horizontal layers, at un- 
equal distances, generally from four to forty feet apart. 
These nodules are well known by the name of Ludus 
Helmontii, or Septaria, from their being divided across 
by partitions or veins of calcareous spar, which are gene- 
rally double* In their cavities are frequently found cry- 
stals of calcareous spar, and of heavy spar The septaria 
are surrounded by crusts which contain a smaller propor- 
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tion of carbonate of lime than the centrai part. They 
often contain organic remains. 

Besides ttie clay, marl^ aand^ and caibooate of lime^ of 
which the main body of this bed consists^ several other 
substances are dispersed throagh it in small^ qooatiities. 
Of these the chief is iron pyrites^ which is frequently the 
mineralising matter both of the vegetable and aoimal re- 
mains included in the blue clay. Selenite is also very 
abundant; and sulphat of iron sometimes efiBoresces^ 
when the clay is exposed to the air, {rqtn l,h« d^eo.mpo- 
sition of the pyrites .contained in it* Pbi^sphatof irpti 
i& also sometimes found ; and it abounds in QpsoAi' 9aj4^ 
and in fossil organic remains* 

In some places^ as at Bognor, it assumes a new chai* 
racier ; instead of a blue clay> we find a numbeir.of.rodcs 
now appearing as detached masses in the sea, .thopg^ 
evidently forming portions of a stratum once continuous^. 
The lowest part of these rocks is a dark grey limestone^ 
or perhaps rather a sandstone^ containing much calcare* 
ous matter, inclosing many organic remains belonging 
to the blue clay. The upper part is a siliceous sandr 
slone. , . ' 

This clay abounds in petrifactions, and of those the 
following copious list is given in Mr Webster's paper: 
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Organic Mpn^im mihe LawerMarim IfMnmttim aitn»i 
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i ,MNN-®AN.lfAKB,5.j^ '. 


AstroilEe. , 


.'jAstroitae, . , ,; 


Calyptrea trpcbiformis. 


Trochus apertiia, Brander. 


COQUS. ^ 


OODUS. 


Cyprea pediculus. 


(^prea pediculus. 


Terebellum cfoovolu^ou' 


O^ulla sopita. Hrabderi.. 


Oliva. 


Voluta. : . i ; 1 


Voluta spinosa. 


Strombns' spin^siB. 


musicalis. ' 


Inctitkor. 


bicorona* 


atDbigui]s« ! : • 1 


creoulata. 


- 'Morex-stisptoab.':; ""./ • ' i 


Buccinum wdatum. 




Harpa. 


» . 


Cassis carinata* 


Bnccinumiioddsum. Brand. 


Rostellaria macropteiia. 


Strombus amplus. 


Murex tripterus. 


Murex tripteiuftp 


tricarinatus. 


aspeK 


tubifer. 


pungenft. 




contHariuB.' . ■ • s- 




vhirts ibe *:right w^jr. 


Fusus longaevus. 


loDgffiivus* 


Murex clavellatus. » 


Murex deform is. 


ragosustf 


porrectus. 


Pyrula nexilis. 


nexilis. 


Pleurotomft ? 




Gerithium gigmtxitn. 


Murex. . . 
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Ceritbiiun^ anothct vmt»^ 

ty^ b«t ICK^ mutilated to > Mores, 
ascertain the speciea* J 



9»nmMAK mAuwh 



Trocbtts agglotioans. 

moniiifen 
Solariam caniculatunK 

or 
Delphinnla2. 
Tufritella terebellatta* 
mfaricatoria. 
mfiltisolcata. 
AmpuUaria {Mitola* 
Dentalium elepbantinimu 
eataUs* 
dentlEdift. 
straitulum. 
Serpula. 

Nautilus imperialism 
pompilius*^ 
centridis. 
Lenticulina rotulaia. 
Nummulites laevigata. 
Pinna^ 2 species 
Mytilus modiola. 
Pectunculus pulvinaius. 

Cardium porulosum. 
asperulum* . 
obliquum. 



f 



Trochasumbilicaris. Brand, 
nedntosns. 
nrbo^ tob. 1. fig: 7. & 8. 
Birander. 
.Turbo^ tab; 1. fig^ 7. Brand. 
Turbo terebra* 
editu». 
vagus. 
Helix mutabilis. 
Dentalium elephantium. 
entaiistf ' 
dentalis. * 
straitnhini. 
Serpula* 



l^nna. 

Mytilss. 

Area glyeemeris. 
noae. 

Cardium porulosum^ 
asperulom* 
obliquum. 
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Crassatellata lamellosa. Tdlioa suleaUr. 

Venericardia planicosta/ 

Capso rugosa; Venas deflomta. 

Chama laimelfosa. Chama aqoaao^osa. . 

calcarata* 
sulcata. 

Ostrea edulis. Ostrea edulis. 

Pjras bHtbiformis. 

CarjophiUia. Tarbtflaltfdniadfeporesv 

Teredo navalis. Teredo oi^valis. 

Jaw of a crocodile. 

Testudo, or Turtle. 

Various K$h> but too muti- 
lated to ascertaia the spe- 
cies. 

Fish teethe supposed by some 
to belong to the shark. 

Molar teeth offish, called 
Bufonites. 

Palatum Scopuli^ and other 
' palates of fish. 

Tongue of a fish of the ge- 
nus Raia. 

Tail of the Sting Ray. 

Scales of fish. 

Vertebrae of various species . 
offish. 

Cancer, above dO species of 
crabs. < 
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Ganunarus, or lob- 
ster. / 
CrangOB^or prikwn« 
Wood, oftca pierced by tb« 
Terredo navalis, and filled 
with pyrites or calcareous 
spar. 
Fruits, branches, excrescen* 
ces, ligneous seed vessel^, 
and berries impregnate^ 
with pyrites- 

These fossil remains very nearly resemble those found 
in the lower marine formation in the basin of Paris, — a 
point of agreement of great importance, as it leads us to 
the probable inference, that the lower marine formation 
of the south of England belongs to the same deposite. 
This inference is strengthened, when we compare toge- 
ther the minerals of the diflferent beds in the English and 
French formations. 

Thus the plastic clay in the Paris basin agrees in moft 
•f its external characters with that found in the Ule of 
Wight and London basins ; and further, both agree in 
the purer clays being destitute of organic rerpiiins, whilst 
the upper contains fossil cythera and turritellae. A spe- 
cies of coal also occurs in the lower strata of the Paris 
basin, and appears to be analpgous to ^hat fou^d in a si- 
milar situation in the Isle of Wight basin; a|^4^l^^ French 



sanda agree in oh^raqters with those found in the I$le of 
Wi^hjt.basin^ • • . ; : ' 

Id the English basins there opcur bat d^vf roeIts.tbafi. 
can be identified with the coarse marine limestone of the 
Paris basin. The rocks of Bognor appear to be the most 
easily referable to some o^ the beds of the coarse lime- 
stone of France ; yet^ in the Paris formation^ there is 
no single rock possessing; the ^ame external characters as 
those exhibited by the London .Qlay« But tbi^j London 
clay contaips the same petrifactions, as the cosurse lime;* 
stone ; and if we could suppose a blending or mixture be-; 
tweien the French plasticx^IajTi which is blackish^ and con^. 
tains, organic bodies^ and the low^ bedsiof thec^^se 
limestone with its^ green earth and petrifactions, we. 
should have ^ compound agreeing sufficiently near wjth^ 
the London clay under all its varieties {, with this d^fier*- 
ence^ that that of the French basin would have a great* 
er proportion of calcareous, and of ours of argillaceous 
matter. But with respect to. the upper bed? of the 
coarse limestone of France, no strata have as yet beerx 
discovered in England that correspond to them.* 

2. Lower Fresh-Water Formation. 
It consists of a series of beds of sandy, calcareous, and 
argillaceous marls. Some of them appear to consist ^ 
most wholly of the fragments of fresh-water shelly, viz., 



* Webster*s Geologk^ TnuiBactionsi vol. ii. p. SOj^. 
6 
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lymeiras^ planorbis^ cyclostoma; and others resembling 
helices^ and mytuli. In its lower part it alternates with 
beds containing marine remains. This formation occors 
in the Isle of Wight^ but Hot m the liondon basim 

According to Mr Webster^ it is in this formationi in 
the Paris basin^ that the gypsum beds are sitaated. 

5* Upper Marine Ftfrmaihn* 
Over the lower fresh-water formation in the Tsle of 
Wight^ a stratum occunr, consisting of clay and marl^ 
which contains a vast number of fossil shells wholly ma- 
rine. Ten of the species agree with those fomid in the 
London clay, (ut they differ from them in their state of 
preservation* Mostof thenr appear to have undergone 
but little change^ and some of the species are even 
scarcely to be distinguished from recent shells. 

Delicate marine shells, in a state of perfect preserva- 
tion^ occur in some parts ; thus skewing that they could 
not have been brought from great distances^ but must 
have lived near to the spots where they are now found. 
In other beds we meet with banks of large fossil oyster 
shells^ the greater part of which are locked into each 
other in the way in which they usually live^ and many 
have their valves united. It is therefore evident^ that 
these oysters had not been removed from a distance to 
their present situation. 

If we depend upon petrifactions as one of the means of 
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enabling IBB to discriminate theriliffereot flceiz strata^ we 
shall see reason to believe^ that the Jasl of the marine de« 
positions in the south of England are nearly allied io the 
upper marine formation in the hoain of Pariau 

In this bed in the Isle of Wight^ Mr. Webster found the 
following petrifactions : 
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Cerithium plicatum 

lapidunu 

mutabile. 

semicoronatum. 

cinctum. 

turritellatum. 

tricarinatiim. 
Cyclas deltoA^ea. 
Cytherea Scutellaria. 
Ancilla bucciqpifjes. . 

aiU^^lata, 
AmpuUjaria spirata. 

. depn^ssa^ 
Murex reticulatusi. 
Piyalye, apparently of the 

genus Erycina. 
Helicina i 
Murex nodularins.. 
Melania i 
Natica Canrena. 



tlNN^AN ^AMES^ 



I 



Murices. 



Venus. 
Venus. 
Voluta. 
Voluta. 

Helices. 



SS4 MINERALOGY OF THE fiOUTH-OF-EKGLAND. 



HAMAS OiVM BY k.AAARCK. HlMMM KAlf «t^ 

Oslt^> applPoacbiBg to del* 
toidea* 

' specific cbwracters 

not evident, but different 

from; the htfl^ " ' '^ 



In the same formation at Harwich in Essez^ the fol- 
lowing petrifactions occur : 
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{Patella imgaria. 





laevis. 


Patella spirorostris. 


fusca. 


Fissurella labiato. 


1 -■:• • : 
I 


emarginula. 


> fissura. 


Calyptrea sinensis. 


Patella sinensis* 


Eburna glabrata. 


Bucciniim glabratum 




Murexcorneus 




erinacetts. 




contrarius. 




' Trocbi^ sulcatus. 




alligatus* 


Ampullaria rugosa. 




Natica canrena. 




glaucina* 




Mactra. 




Venericardia senilis. 


Area senilis. 


Lucina. 


Venus gallina. 




Solen siliqua. 
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VAHXB «0r]iir BY LAMARCK* LINlf£AN XAMIS; 

Pholas crispata. 

Ostrea deformis. 
Pecten plebeias. 

iafirmatos. 
Balanos. 

Some of these, however, may belong to the lower 
-marine <;lay. 

Mr W^ebiit^r a{>pear8 to consider the Bagstiot aand, 
which ^stt^nds 6V4^r a considerable tract of cownlry in 
Surrey, Aii4 the blo<^fcs of granular quarts, nismed gre^ 
t9€ather$9 met With in Berksihire anrd Wiltshire, as ttrtfife- 
bers^^of this formation, and somewhat allied to the sand 
and eandstbne of the upper marine formation in the PariiJ 
basin* 

4.Vpper lEreshrWater Fdrmdtidn. 
This formation also occtirs in the Isle of Wight, in 
the hill of Headen, where it rests immfediately on the 
last-mentioned, or tipper marine fotmatlbh. It is an 
extensive calcareous bed, fifty-five feet in thickness, every 
part of which contains fresh-water shells in great abund- 
ance, without any admixture whatever of marine orga- 
nic remains. The marl is soft, and easily affected by the 
weather, but includes a harder variety, which is so du- 
rable as to be employed as a building stone. Mady of. 
the shells found in this bed are quite entire, and these 
are intermixed with numerous fragments of the same 
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species* They consist^ like the lower ffeth-water for- 
mation^ of several kinds of lymnei^ helices^ and p}anoN 
bes ; and from the perfect^tate of preseryalion in which 
thej are found, appear to have lived in the places where 
they now are^ the shells of these animals being so friable, 
that they could not have admitted of removal from their 
native situations without being broken. 

Over this bed is another of clay, eleven feet in thick- 
ness, containing numerous fragments of a small non-de- 
script bivalve shel). Upon this Jieff another bed of yel- ^ 
low clay without shells, and then. a bed of friable calca- 
reous sandstone, also without shells. To this sandstone 
succeed other ca)careous strata, containing a few fresh- 
water sheik. In these are parts of Qi:lreme compactness, 
and other parts contain masses of a loose chalky matter, 
most of which are of a round form ; and among these 
also are many beds of a calcareous matter, extremely 
dense, and much resembling those incrustations that 
have been formed by deposition from water on the walls 
of ancient buildings in Italy. Through all these last 
strata are veins, frequently several inches in thickness, of 
radiated calcareous spar. It contains the following fos- 
sil shells : 

Planorbis, much resembling that which Brongniart says 

approaches to P. cornu. 
Planorbis, two other species. 
Planorbis, much resembling P. prevostinus. 



Pjrcbfiloiniu 
LiniMig langjiscirtBd. 

acbmintitus^ 

edrneuftfe 
Gyfogoniles is lihe peticifted aeed of « tpeoHea of tham. 

Thfs^onnalioii Is the btest of the floeU r^cks fatthelrio 
observed in ^idistaod^tiiid it j^ees Aeariy with ils eor* 
rei^oiidfaiiig fonnatioti iti <he Pacts ikatin, with lihis di&r'- - 
eboe^ h6ivaver> that it •ooataina no silioedus beAk 

5» AJfymei E&nMtmm. * 
The flisto rocks already describedj are in many places 
covered with various alluvial deposites* In the Isle of 
Wi|[ht and Loodop basins^ the alluvium^ besides the 
negfituhfe ftartbj leia^iSr fAMteand rand^ii coajUin^ a v^ast 
quantity ott' rounded quairtose pebbfea^ of tatious kkids 
and 5i?e)3, which are wegplfArly distributee^ in some 
p)a«€«forlninig tbbk beds, diixed with cfagr> «and, and 
small fragmenls of flints^ in others are miied with shells 
of vamu0,kinds> wA isoicieilimes«a]i»ost without any^otber 
substance. T^hi^ compound is named !Ftinl Oravd.''^ 



• Some of these pebbles are Evidently fragments of the'flirit oHginally 
belonging to the chalk fotmatioii ; but other varietdes are of calcedony 
and 'homstone. Another remarkable class of siliceous pebbles is found 
eithet mi>ed with the HiaiB, calc^onles, and hornstones, or ^Otte, or 
cemented into a puiding-stoae. l*hese, according to Mr "Webster, ap- 
pear to have been originally formed of concentric coats, or layers of 
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The allayial deposites in the south of England mteor 
contain fossil bones of quadrupeds ; and these^ acceding 
to Mr Webster, are of different dates ♦ The most an* 
cient are entirely petrified, and where found in gravel, 
are conjectured to have been washed out x>f the strata in 
which they were originally imbedded; Of thitf kind^are 
probably remains of the mastodon, mentioned by Mr 
Parkinson. The next class contains the bones of the 
elephant, rhinoceros, hippopotamus, and the* Irish elk, 
which are frequently accompanied with marl, andfresh- 
water shells. They are, however, not petrified; and 
though generally in a state of decay, yet are sometimes 
quite perfect. They are particularly abundant in Suffolk 



different colours » which vary in almost every specimen. The colours are 
for the most part yellow, brown, red, bluish, black, grey, aiid white; 
but these run into ekch other by an infinite number of shades. Others^ 
are spotted, or clouded with di&rent tiaUy apd have mucbthe appear- 
ance of Egyptian pebbles. They take an excellent polish, and are 
then often extremely beautiful. ' These last appear rather i&ore to re- 
semble agates than chalk flints. Tiiey arc nsver found of large size, 
seldom exceeding two inches in diameter, and generally are not more 
than one inch. They are of an oval or flattened form, which appears 
to have been their original figure, although they have evidently t)een 
subjected to a certain degree of attrition. The well known pudding- 
stone of Hertfordshire is composed of these concentric pebbles, imbed- 
ed in a basis of granular quartz. These concentric pebbles, like the 
imbedded masses of flint in chalk, of agate in trap, and of felspar in por- 
phyry, are to be view^ as having been formed at the same time with 
the rock in which they ^ere formerly included. 

* It is still uncertain whether or not all the substances named allu- 
vial, are strjctly of this nature. The geognostic relations of many al- 
luvial alleged deppsites are still but imperfectly known. 
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and Norfolk, but have alflo been foundat Brentford/ in 
the lale of Sbeppey, and. several other places. .Other 
bones of ruminating animals, as. those of the horse,, ox, 
and stag, not diiSerent from the. living; species, v are tfre- 
qqently dug up at small depths, atad.are coyered by peat, 
gravel, loiam, &c. .Similar organic remains occur in the 
alluvial strata, over the new floel^rocks around Paris. > 

The following tabular view of the upper formations in 
the south-east of England, will convey to the reader a 
distinct conception of the new. formations just enume- 
rated, and also of several of those immediately below 
theip,*,. 

1. AUuoiaL 
The debris of previously existing strata, fornied either 
by the present existing causes, or by others that have 
acted at an early, period. The.snbstances are principally 
water-worn fragments of^nts, mixed with sand and clay 
in various proportions. . . 

£• Upper Frah'Water Formation* 
This, in the Isle of Wight, consists of a limestone 
containing numerous imbedded fresh-water shells. It 
agrees in several of its characters with the correspond'^ 
ingiformation in the basin of Paris, and other parts of 
the continent Df. Europe. Traces of a fresh-water forma- 



* See Webster, in Sir H. Englefield's interesting and valuable work 
•n the Isle of Wight. 
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«iQli>.ate8}90>to beobMrvediadbeLMdoabail&^beiwMii 
die tfllaiini $iid the Louden ckty^ eDp«tftti»g ef mail 
iritb fi«ih«f#ater tfaelk^ and cmHaiiiing aho nmnintoiit 
booatfof hoKl.aiiiiiialB^ ai tba d«ph«tiit| btpfopefaran^, 
tofiMo^ elkv ^^s ke* Tbete bam been dri^ fMad et 
Sbeppe^i BwntiiMrd, Batejf^ Suffolk^ aB4 NerfSolk. la 
other pla^a, a» at Sbeppeyy Bmflivrorth in Sanex; lie 
vast quantities of the frmts of tropical countries have 
bfeea foovd in m cerMSpoiitliiig sUiMfotir 

$^^ Ujfep Mmm F&PnMkni^ 
Thdff bed eoaeiite ef blaiah eti gveeiiiih ffiai# Md clay, 
containing a great number of fossil marine shells^ whielr> 
in general, are different from those found in the London 
clay. It is known in lliiB4)atmtly, with certainty, only 
IB. tbf Isle ef Wight, 

4*. Lowet Ermktlfaiaf Pormoljon^ 
Tkn faamatioB is aaceitaioed in the Isle: of Wight. 
It is placed under the last, and eonsisCs of dayt iHaff, 
and sand, with vegetable matter resembling an imper* 
feet coal, or peaty and coetates numerous fragments of 
ffeab^water shells* At the boUom iS' formed a mixture 
of nmriiie with fr6d>*water sheila. As the alterneiion of 
necine with freab«watef strata has not been eb^ef ved in 
any other part oC thb country, exeeptthe Isk of ^ight» 
the traces of a fresh-ssater formattiooi in die Louden btt- 
sin cannot perhaps be referred to this. 



&. Stmi aitkcttd SUIs. ^ 
la the lale o£ Wi^ tlii» laod k tsnrmamfy pore^ $ it it 
dag at Ahmi Bt!jp> aiid is used for multitig the hnit f^muk 
The Bagshot Sand^ perhaps^ belongs to diis;- aftd povpi* 
bly the Greyweathers ; but the position of these has 
not yet been accorataly ileteniiki^d. 

6. LnuhmC^Yv . . . . . 
Thitf is the. blue dbqr of Londmy Higiigafie^^ Shepfief, 
Portsttiotttkiji Stobbiagtoii^ Honl^vtii^ SoiiAeod> Hw- 
wkby &o« It ia di^tingmshed 1^ i\a siptaria*/ and 96 
beant^nl and nsmecmisi organic remeABB* In AlWm Biay 
it is tibt mwt njartheily of tlia vaitieal strata. ^Bdgnor 
nocks arefitbafdoiattt to this b«d« It agve^s* In^ils petil- 
factions^ and geognostic situation^ witli the lower beds 
of the coarse marinB limestone of the Paris basin. 

.. 7. PbaHe Cky mti Sand. ^ 
T)»f ^}q^ ift jbbist formi^on is: Dibtof extvemttly paye^ 
^TkL fit, fpr tbfipotter. It lamuclt enqpb^d in tile p#lh 
imm in Stuffordalnixw It is. sesa in Aliun Bs^^ tke 
trough of Poole, ,aAd at the bottom ef the bhi$ olay in 
mauy parts of the London basia. A kind of bituminous 
wood is sometimes lamid in it» Tbia formation is con- 
j^c^lir^d to ^orresfp^nd.te tb&Eiefdi plastiecfoy, wbich 
li^ Qvjgf th(P chalk*: , . 

e. Chalkmith FltiUs^} 
Thh foimMilm; k not knotm in Sradsaiid^ but in gng- 
k^d e^t^odf tfom Flamhoxeiig^ Head, ia Y^adifthife^ «o 

6 
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a little beyond Ljme HegiB in Devonshire ; and where 
it ia .not caovered with the newer flcetz rocks> forma the 
chalk-hills or downs. It is dastingvisbed by the legalav 
layers of flint nodules. 

9* ChalkwUhoui Ninti. 
The inferior stratum of chalk in the south-east part of 
England is always without flints ; when the chalk with 
flints is wanting, it forms the sorfSeu^. The relations of 
both Okay be seen at the Culver^ and Compton Bay^ in 
the Isle of Wight, Hafidfast Point, Beacky-head^ Guil- 
ford, Dorking, &c* It difiers from the former princi* 
pally in the absence of flints, in the beds being thicker, 
and the cbaJk b^ing sometimes a little. harder. 

10. Chalk MarL 
This stratum consists of chalk and an intimate mixr 
ture of clay ; it is always found below the two last strata. 
It may be readily distinguished from chalk by its fdling 
in pieces on being wetted and dried again. Some ta* 
rieties of it, when burnt, form an excellent cement for 
building ; it is also a valuable manure. 

11. Green Saitdiime. 
. This formation consists of siliceous earth united by 
calcareous matter ; and contains also mica and green 
earth. From the variety in the proportion of the latter 
ingredient, it is by some divided into the green sand and 
grey sand, a distinction which cannot always be made, 
since Uieae alternate. and pass into each other. It is 
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found in die weakb of Kent and Sussex^ al the foot of 
the chalk downs ; and is dug at Rjgate and Measham 
for freeitone. It is seen also at Folkslone^ Beacby*head^ 
the Culver and Compton Bay^ in the Isle of Wight^ 
Pew8ey> in .Wiltshire^ &c. Alternatipg with it are often 
beds of limestone) as.at Maidstone^ in Kent^ where they 
are called Kentish Rag ; also in the UnderclifF^ Isle of 
Wight^ heds of borxistaQe occur in it. It abounds in or- 
ganic remains* 

12. Blue Marl 
This bed may be seen under the former very dis- 
tinctly in the Isle of Wight ; as at .Sandown Bay^ many 
parts of th^ Undercliff^ Niton^ and Compton. ; It con- 
tains very few petrifactions* 

13. Ferruginous Sand. 
, This formation consists of an alternation of quartzy 
sandstone^ clay^ and limestone. Thersandatone contains 
always more or less oxide of iron, sometimes in such 
quantityi as in the wealds of Kent and Sussex^ that it 
was formerly employed as an ore of iron. The clay tracts 
of the wealds belong to it. This formation may be also 
seen at Sandown Bay^ Blackgang and Compton Chiaes^ 
Swanwich Bay^ Hastings, Tunbridge Wells, &c. Fossil 
shells are rarely found in it ; but brown coal is met with 
frequently. 

14. Purbeck Shell Limesionc. 
This formation consists of numerous beds of shells and 
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}rii^;»»^n«ii of shrik^ cemerited tdgelker by bateaveMMl 
tpsiP, iBkiMl aliemiitittg wifh dseK «ind moiU fbe fltfriaeek^ 
cM t^eHidfs ihe P^^orth iMtrbkn, fcuri* piwt n^f the »< 
ried ; and Uis (Tinrtbe^ temark^t^ for^otitttinitig nume-^ 
fbUd fre^h-^lffTat^ ^(elh And 4)e«i4% %>f ib^ t^rd^ ^ heiKia 
H is cdBJe^iHf&d td hA^i& b^^ fbi^m«d Itotii ft«db walet^ 

At Swanwich^ in Dorsetshire^ this is dlrg Mder Che 
shell limestone. The gypsum does not occur in great 
quantity^ but is emplc^^ for ^IsMer. 

le. PmiaiuiOomt. " 

Thii indiHlei the stbnfe of Tilly wferto Unfl WiftdspH 
quarries in the Isle of Wighrt, calted Priiibfeck PWlkftd, 
and that from Portland Island, It is entirely calcareous^ 
and is formed of %ttmll gfHiti^ 6t K^ebcretions adhering 
tbg^hgr. It «l tti^^tily btbnte tiM f&t {h« fMa^ d( p^b- 
fib MiMiag^ «n lA!]ftidbik. Svrm^ c/f its b^ds tfdnttSti m^tf 
tnktin^ sh^Sk*; ttbd (mil iirtoA ^ild hdtiisiotie, 

17. Bifttmncm ^Shtik, coattm^ the Kimtn^^'Coal 
iThisforEb^tion ittay be sieen at Kimmeridge, Etidottibe, 
ahd thti Islfe of Portland. 

thfe dlswvteriefe of (fcuvifer, Bir6ngtt!art> atid Webster, 
of which we have now given a pretty full accOiint, havfc 
added a most interesting and curious set of rocks to the 
geognoslic system. They have connected, more nearly 
than heretoforfe, the alluvinl with the floetz formations. 
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and have thus rendered more complete the series of rocks 
which extends from granite to gravel. Not the least in- 
teresting of the consequences resulting from the disco- 
veries of these Naturalists^ is the extension they give to 
our views in regard to the former nature of the animal 
world, and of the changes it has experienced during the 
different periods of the earth's formatioR. 



The folIowjDg extract of a letter addressed to me by 
Mr Marsden^ the author of the well known and excellent 
Account of Summatra^ ought to have been inserted in 
another part of the work^ but was until thig moment mis- 
laid. 

" In your instructive Notes to the Translation of M • 
Cuvier's Essay on the Theory of the Earth, you observe, 
that I appear to have misunderstood that able naturalist, 
when I say that he accuses me of confounding the hip- 
popotamus with the dugong. You will not, I am per- 
suaded, think me unreasonably pertinacious, when I take 
the liberty of pointing out to you the passage in M. 
Cuvier's writings that drew from me the remark (in the 
last edition of the Summatra) which you have done me 
the honour of quoting, and which you will find to be 
quite distinct from that where he supposes that I may 
have confounded with the former the succotyro of Niew- 
hoff. This supposition, indeed, I should not have 
thought of controverting, as the animals, if not in fact 
the same, have a general resemblance to each other, and 
I do not myself make pretension to any critical know- 
ledge in zoology ; but with respect to the dugong (or 
duyong) the matter was different, and it became neces- 
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sary to yiadicate ttiyself from tfae eharge of so palpable 
a CDisUkeo 

. '' La nom^de vacfae marine (says M> Cuvier^ Annates 
du Museum. d'HistoireNaturelle. Tome treizi^me. Sur 
rOsteologia do Lamahtin^ par G« Cuvier* p. SOS.) ayant 
6t6 donn^ par les HoUandois et par quelquea autres peu- 
ples^ h rhippopotame^ aussi bien qu'au dugong, certains 
voyageurs^ trompes par cett6 homonyme^ ont plac6 des 
hippopotames dans quelqties pays ou ils avoient entendu 
dire qu'il y avoieiit des vaches marines, tandis qu'on ne 
vouloit leur parler que de dugongs. J'ai une preuye r6- 
cente de ce m6prise. Un voyageur tr^s-instruit me 
soutenoit avoir apport6 des dents d'hippopotames des 
MoUuques ; quand il me les montra, je vis que c'&toient 
des dents de dugong ; et je suis maintenant fort port6 ^ 
croire que c'est de cette mani^re que Marsden aura cru 
pouvoir donner des bippopotames k Tile de Sumatra/' 

'' I certainly was guilty of an omission in referring my 
readers only to one of the passages in M. Cuvier's wri- 
tings in which my name was introduced^ and not to that 
which would have been the most to my purpose. With 
regard to the consistency of the two^ I shall only say 
that there appears something like a desire of supporting 
an hypothesis at any rate. 

'^ Perhaps in a future edition of your Book (which 
will, I have not a doubt, be immediately called for) you 
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may thiqk it right to aotice hneAy, tiutt I had strooger 
groaads for my remark than were at first apparent^ and 
that I had not misunderstood the particular passage to 
which it had refet^noe* At all erents, I feel a satisfac- 
tion in'SeUiog myself jrigfaty as I triist I do^ in yoiur opi- 
nion» us w^eU a? in the opportunity it gives me of sub* 
scribijig myself^ with much esteem^ 
• Dear Sir, 

Your faithful . 

Humble Servant^ 

W. Marsubm." . 
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